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Announcing 


1954 CURRENT THERAPY 


It's a certainty that this brand new 1954 CURRENT 
THERAPY will be even more useful to you in your 
daily practice and will prove to be more popular 
among osteopathic physcians than the previous edi- 
tions of this great annual volume. 


You'll find here the best treatments available today 
for every disease you are likely to encounter. This 
is not just a collection of “recent advances,” but a 
complete reference on exact methods of treatment. 
The material is not extracted from the literature. 
Every method is being used in practice today by the 
mo. who describes it. 


W. B. SAUNDERS COMPANY 


More than 100 of the treatments in this 1954 
Volume are new—different and better in some 
way than the best treatments known last year 
for the same diseases. (See Cortisone in bronchi- 
ectasis; Aureomycin for acute viral pericarditis; 
Management of Pyroxidine (B,) deficiency in chil- 
dren: Hydrocortisone ointment in contact derma- 
titis; Treatment of cerebral palsy; Antihistamines 
in trichinosis; Vaccine therapy in chronic sinus 
disease; Dextran in acute blood loss). 

By 384 American Authorities selected by a oem Board of Congiting 


Editors. Edited by Howard F. Conn, M.D. ut 850 pages, 8”x11” 
$11.00. (Ready February 20th.) 


West Washington Square, Philadelphia, 5 
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When Laxation Must 
Prompt 
Depend SAL HEPATICA 


Sal Hepatica’s action has a soun:! 
pharmacologic basis because:- 


i | It passes rapidly through the stomach. “he 
emptying time of the stomach is actually shortened by 
reducing the gastric acidity.”' Sal Hepatica is antacid. 
“Effervescent mixtures decrease the emptying time of 
the stomach.”* Sal Hepatica is effervescent. 


2 In the intestine it promptly stimulates peristalsis. 
Sal Hepatica, by osmotic action, draws water into the 
intestine; the increased fluid bulk initiates peristaltic 
action. Evacuation usually follows promptly. 


Pleasant-tasting Sal Hepatica provides 
APERIENT promptgentlelaxation without griping. Being 
antacid, it relieves the gastric hyperacidity 


LAXATIVE frequently accompanying constipation. 
REFERENCES : 

1. The Physiological Basis of Medical Practice. 1945, p. 486. 
2. New England J. Med. 235:80, July 18, 1946. 


CATHARTIC *Taken before breakfast, results will usually be achieved 
within an hour; taken one-half hour before supper, results 
will be obtained before retiring. 


ANTACID, EFFERVESCENT, 
SALINE LAXATIVE 


PRODUCT OF BRISTOL-MYERS e* 19 WEST 50 STREET * NEW YORK 20, ?.Y. 
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BENEFITS IN 


MILD TO 
SEVERE HYPERTENSION 


> hypotensive effect—gradual, safe, distinctive. 
> pulse rate is slowed, easing strain on heart. 
> symptomatic improvement—often dramatic. 
> tranquility without drowsiness. 

> well tolerated for months. 

> dosage requires no critical adjustment. 

> postural hypotension not induced. 

* protection against vascular traumatic 


New available on prescription. 
Samples and literature on request. 
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thorough 
gentle 
Phospho-Soda (Fleet) is a 


solution containing in each 
100 cc. sodium biphos- 
phate 48 Gm. and sodium 
phosphate 18 Gm. ‘Phos- 
pho-Soda’ and ‘Fleet’ 
are reg. trademarks of 
C. B. Fleet Co., Inc. 


Phospho- 
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FOR SPRAINS, 
STRAINS AND 
MUSCLE SPASM 


a new, powerful unction 


‘Rubiguent’ supersedes all surface applications 
for relief of pain by the use of the potent new 
penetrative agent, methyl nicotinate, in conjunc- 
tion with the powerful vasodilator, histamine. 
Methyl nicotinate opens the way for the histamine 
to penetrate tissues rapidly. There it promotes 
prolonged, pain-relieving hyperemia, comforting 
analgesia and soothing warmth. 


...for symptomatic relief of muscular aches, 
pains and stiffness associated with fatigue, over- 
exertion, muscle strains, fibrositis, arthritis, neu- 
ritis, sprains . . . during physical rehabilitation 
following immobilization for fractures; to calm 
the symptoms in bronchitis and other respiratory 
disorders. A non-greasy, cosmetically pleasing 
cream, requiring only gentle surface friction for 
application. 


® 
*Trademark of related company Philadelphia 2 > Pa. 
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CAPSULES CHLORAL HYDRATE - Felons 


ODORLESS NON-BARBITURATE e TASTELESS 
Darjlvme SEDATION 
>. 


334 gr. (0.25 Gm.) BLUE and WHITE 
CAPSULES CHLORAL HYDRATE - Fellows 


Small doses of Chloral Hydrate 

(3% gr. Capsules Fellows) completely 
fill the great need for a daytime 
sedative. The patient becomes tranquil 
and relaxed yet is able to 

maintain normal activity. 


DOSAGE: One 3% gr. capsule three 
times a day after meals. 


7/2 gr. (0.5 Gm.) BLUE 
CAPSULES CHLORAL HYDRATE -Fellows 


Restful sleep lasting from five to 
eight hours. ‘‘Chloral Hydrate produces 
a@ normal type of sleep, and is 

rarely followed by hangover.”’* 

Pulse and respiration are slowed in 
the same manner as in normal sleep. 
Reflexes are not abolished, and the 
patient can be easily and completely 


AVAILABLE: 


CAPSULES CHLORAL 
HYDRATE — Fellows 


3% gr. (0.25 Gm.) 


BLUE and WHITE aroused . . . awakens refreshed.*** 
CAPSULES 
bottles of 24’s DOSAGE: One to two 7’ gr., or two to 
100’s four 3% gr. capsules at bedtime. 
7% gr. (0.5 Gm.) 
BLUE CAPSULES EXCRETION—Rapid and complete, therefore 
bottles of 50’s 


no depressant after-effects.”* 


Professional samples and literature on request 


MEDICAL MIG. CO. ine: pharmaceuticals since 1866 
g 26 Christopher St., New York 14, N. Y. 


‘2. Hyman, An Practice of Medicine (1950) 

2. Rehtuss, M. et al: A Course In Practical Twerapeutics (1 

. Goodman, L., and Gilman, A.: The Pharmacological Basis 
Therapeutics (1941), 22nd printing, 1951. 

TA 


4. 7th ed, 
Usetul Drugs, 14th ed. (1947) oom 
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Yes, whenever muscles ache use MINIT-RUB,® 
the modern counterirritant. It starts to 

relieve pain in a matter of minutes. Just a 

dab in the palm of the hand, a minute 

or two of brisk rubbing. A soothing warmth 
promotes prompt relaxation. 


19 WEST SO STREET, NEW YO 
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AFTER TREATMENT courtesy of authors* 


BEFORE TREATMENT 


Profound and prolonged relief of pruritus ani 


TOPICAL OINTMENT OF 


ACETATE 
(HYDROCORTISONE ACETATE, MERCK) 


RESULTS: Topical Ointment of HYDROCORTONE Acetate (2.5%) was 
used to treat 29 patients with severe non-specific intractable pruritus ani. 
“Only three patients failed to derive lasting benefit from this treatment.” 
“Perhaps the most interesting feature . . . is the small amount of ointment 
necessary to produce and maintain a beneficial effect.” Furthermore, the 
ointment “. . . is not painful, does not soil clothing, and has no odor.” 
*Alexander, R. M. and Manhein, S. D., J. Invest. Dermat. 

21: 223-225, October 1953. 


OTHER INDICATIONS: Non-specific pruritus vulvae and scroti, 
atopic dermatitis and contact dermatitis. 


SUPPLIED: Topical Ointment of HYDROCORTONE Acetate, 1% and 
2.5%, 5-Gm. tubes. 


HYDROCORTONE is the registered trade-mark of Merck & Co., Inc. for its brands of hydrocortisone. 
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I. the many instances encountered in every- 
day practice when dietary adjustment assumes 
a therapeutic role, the special diet gains in nu- 
tritional value when the bread included is en- 
riched bread. 


Enriched bread, today the bulk of com- 
mercial bread, contains important amounts of 
added B vitamins, iron, and in most instances 
nonfat milk solids. Because it supplies signifi- 
cant quantities of essential nutrients that are 
metabolically required regardless of the condi- 
tion under treatment, enriched bread deserves 
a place in virtually all special purpose diets, 
including those for weight reduction. In the 
latter, two or three slices of enriched bread, the 
quantity usually allowed, contribute needed 
calories as well as essential nutrients in note- 
worthy amounts. 


Dietotherapy 


In compliance with government regulations, 
enriched bread, per pound, provides at least 
1.1 mg. of thiamine, 0.7 mg. of riboflavin, 
10 mg. of niacin, and 8 mg. of iron. By and large, 
enriched bread as marketed also supplies about 
400 mg. of calcium and 39 Gm. of protein. Since 
the protein consists of flour and milk proteins, 
it is biologically valuable for growth as well as 
tissue maintenance. Thus enriched bread can 
make a significant contribution to the satis- 
faction of daily requirements in dietotherapy. 

Bread rounds out virtually every diet. Be- 
cause it is readily digested and contains only an 
insignificant amount of indigestible residue, en- 
riched bread is rarely —if ever—contraindicated. 


“@, The Seal of Accept denotes that the nutritional 

» statements made in this advertisement are accept- 

Gp: able to the Council on Foods and Nutrition of the 
American Medical Association. 


AMERICAN BAKERS ASSOCIATION 


20 North Wacker Drive 


Chicago 6, Illinois 
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TIMED ACTION without enteric coating 
No overstimulation or overdelay 
prompt at meals... 
sustained between meals 


Nicel (in Obocell) 


slows release of d-Amphetamine. . . 
prolongs appetite depression 


Continuing Rapid Release from 
Solution of Amphetamine Alone 


% DIFFUSION OF d-AMPHETAMINE 


80 
TIME IN MINUTES 


HELPS KEEP YOUR PATIENTS ON DIETS. 


Longer and Better... «co 


Obocell ideally checks appetite and hunger before 


and between meals. A rapid, short-acting phase of 
drug release curbs appetite before meals. Nicel* sus- 
tains control by “rationing” medication between meals. 


ssi teal In addition, Obocell prevents gnawing bulk hunger 


Contains: which so frequently prompts patients to violate diets. 

Dextro Amphetamine 
Phosphate 5 mg. 

Nicel* 150 mg. “bumps and dumps” of unpredictable amphetamine 

* Nicel — Irwin-Neisler’s Brand 

of High Viscosity Methylcellulose. activity. And . . . Obocell is economical. Obocell re- 


Supplied: Bottles of 100, 
500. 1000. duces your patient—not his pocketbook. 


Obocell 


Doubles the power to resist food 


Obocell, with timed release, spares your patient 


IRWIN, NEISLER & COMPANY ~ DECATUR, ILLINOIS 
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A record you can be proud = 


Since 1934, the nation’s infant mortality rate has been cut 
by about one half. Important reasons for this remarkable 
decline include widespread use of chemotherapy, increased 
use of immunization, greater use of hospitals for 
confinement and illness, extended prenatal programs, 
improved infant feeding and care. 


A principal factor in this record of progress is the unique 
cooperation in America between medicine and industry in 
doing and sharing scientific research, in the application of 
research findings to expansion and improvement of 
medical facilities—the tools and apparatus—the 
knowledge and service which contribute to public health. 


FAVORED That’s one reason so many physicians favor Pet 


FORM OF Evaporated Milk. They know, of course, that Pet Milk is 
MILK FOR good milk for babies. They know, too, that the Pet Milk 
INFANT T Company stands for and aids the kind of research and 
FORMULA service that make this a better and safer world for babies. 


1464-B Arcade Building, St. Louis 1, Mo. 
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suitable 


“Thiosulfil” is appreciably more soluble than the three other leading sul- 
fonamides prescribed in infections of the urinary tract. Its greater solubility, 
combined with high bacteriostatic activity and low acetylation, makes 


“THIOSULFIL. 


the safest and most effective sulfonamide yet presented for 
URINARY TRACT INFECTIONS 


SULFISOXAZOLE 


SULFADIMETINE 


SULFADIAZINE 
Solubility comparison at pH 6 in human urine at 37° C. 


* Rapid transport to site of * Minimum toxicity 


infection for early and * Minimum risk of sensitization 
effective urinary concentration * No alkalinization required 
» Rapid renal clearance * No forcing of fluids needed 


‘THIOSULFIL. 


Brand of sulfamethylthiadiazole 


SUSPENSION TABLETS 


No. 914 — 0.25 Gm. per 5 cc. No. 785 — 0.25 Gm. per tablet 
Bottles of 4 and 16 fluid ounces Bottles of 100 and 1,000 


NEW YORK, N. Y. MONTREAL, CANADA 


ACETYLATED 
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for good daily nutrition 
Whole Wheat, with 5% Extra Wheat Germ 4 
Twice Much as in Natural Whole Whest 
| EXTRA-NUTRITIOUS += 
E see Contains all nutrients of whole wheat plus all those of the = 
= extra wheat germ. 
goon SOURCE OF VALUABLE PROTEIN 
At the low cost of less than per 1-ounce serving: 
So often inadequate in many diets. 
PLEASING WHOLE-GRAIN TEXTURE 
Adds interest to pland diets. Gently stimulates peristalsis. 
DELICIOUS HEART-OF-WHEAT FLAVOR 
Appeals to children and adults. 
cooKs IN just 10 SECONDS - -- A timesaver meal-planners 
appreciate. 
= Ideal in Low-Sodium Diets Naturally low in sodium. 
No sodium salt added os in some quick-cooking cereals. 
— 
; — AMERICA’S no. 1 HOT WHOLE WHEAT CEREAL : 
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Vasodilator, Metabolic Stimulant 
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TABLETS 


NEW FORMULA FOR 


| management of 


PAIN 


Much of the pain associated with 
tension headache, migraine. 

nic arthritis, bursitis, and 
pel ipheral vast ular disorde rs is be- 
lieved due to localized tissue anoxia 
and accumulation of toxic metabo- 
lites. In such conditions Vastran may 
relieve pain by providing a potent 
peripheral vasodilator (nicotinic 
acid) with key activators of vital 
enzyme systems. Metabolic correc- 
tion of basic causes may thus relieve 


POLE L 


ural- 


A BOR 


* TRADEMARK 


anginal symptoms. Each Vastran 
tablet provides: 

Nicotinic Acid (Niacin) 

Ascorbic Acid (Vitamin C) 

Riboflavin (Vitamin 

Thiamine mononitrate (Vitamin B,). .10 mg. 
A pronounced flush of the blush area 
provides objective evidence of thera- 
peutic action. Dose: 1 tablet 3 times 
daily before food. To avoid excessive 
flush, give after meals. 


Bottles of 100 and 500 scored tablets. 


A TORTIE ss 


Henry K. Wampole & Co., Inc., Philadelphia 23, Pa. 
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New Concept 


Treatment 
Hypertension 


‘aT THE INDIVIDUAL NEEDS. 


RITICAL selection of drugs to 
fit the individual patient’s 
needs has resulted in con- 

siderable progress in the manage- 

ment of the hypertensive patient. 

The approach to therapy can be 

rational and effective. 

Whether the physician uses the 
criteria of Palmer, Loofbourow, 
and Doering;' those of Keith, 
Wagener, and Barker;’ those of 
Smithwick,’ or those of Pickell‘ for the evaluation 
of the patient’s status, an armamentarium has 
been developed which permits of effective treatment 
in virtually every type and grade of the disease. 

Two features are outstanding in this new con- 
cept of checking the patient’s status against the 
drugs available: 

A—No longer is it justified to withhold treat- 
ment from the patient with mild, labile hyperten- 
sion, with or without symptoms. Today there is 
effective therapy for him, which gradually and 
safely lowers his blood pressure . . . gives him a new 
sense of tranquil well-being . . . rapidly overcomes 
any symptom flare-ups**” . 
effective in arresting or at ‘least impeding further 
progress of the disease. 


1. Palmer, R.S.; Loofbourow, D., and Doering, C.R.: 
New England J. Med. 239:990 (Dec.) 1948. 

2. Keith, N.M.; Wagener, H.P., and Barker, N.W.: Am. 
J. M. Sc. 197:332 (Mar.) 1939. 

3. Smithwick, R.H.: Hypertension, A Symposium, edited 
by E.T. Bell, Minneapolis, University of Minnesota 
Press, 1951, pp. 429-448. 

4. Pickell, F.W.: J. Louisiana M. Soc. 105:393 (Oct.) 1953. 

5. Vakil, R.J.: Brit. Heart J. 11:350 (Oct.) 1949. 


-and bids well to prove © 


B—Broad clinical research and the resultant 
better understanding of hypotensive therapy have 
led to the development of drug combinations advan- 
tageous in treatment of more advanced or resistant 
cases. In these combinations, apparently through 


‘synergistic action, considerably smaller dosages of 


the potent hypotensives (as much as 50% less) 
deliver full therapeutic efficacy . . . make them 
effective in a higher percentage of patients . . . 
lessen the dangers inherent in some of them. . 
reduce the incidence and severity of side actions 
. . . render successful treatment less difficult and 
less fraught with anxiety.**” 

Much of the advancement which recent years 
have seen in the management of hypertensive 
disease has been made available to the physician 
through research by Riker Laboratories. Among 
Riker “Firsts” are alkavervir, alseroxylon, and the 
combinations shown on the adjoining page. 


6. Wilkins, R.W.; Judson, W.E., and Stanton, J.R.: 
Proc. New England Cardiovas. Soc., 1951-1952, p. 34. 

7. Ford, R.V.; Livesay, W.R.; Miller, S.I., and Moyer, 
J.H.: M. Rec. & Ann. 47:608 (Aug.) 1953. 


8. Wilkins, R.W., and Judson, W.E.: New England J. 
Med. 248:48 (Jan. 8) 1953. 


9. Ford, R.V., and Moyer, J.H.: Am. Heart J. 46:754 
(Nov.) 1953. 


10. Ford, R.V., and Moyer, J.H.: GP 8:51 (Nov.) 1953. 


IN GRADE | 
RAUWILOID 
for Mild, Labile Hypertension 


selective alkaloidal extract 
( 
wolfia serpentina provides effective 
treatment in the largest contingent 
of hypertensive patients, those 
with mild, labile hypertension. 
Rauwiloid produces: 


®@ Moderate, gradual lowering of blood 
pressure—a slow, prolonged 
hypotensive effect . 


© Rapid relief of symptoms, usually long 
before the full hypotensive effect is 
accomplished ... 

(a new type—with- 

ence) —a new sense of 

@ Mild bradycardia, appreciated es- 
pecially when tachycardia has led to 
anxiety ..« 

@ Virtually no side effects. 


Rauwiloid retains the balanced 
activity of the several alkaloids of 
Rauwolfia ‘ie orm. Eo in a purified, 


logic channels. It is not 


creasing i yo minimum 
effective level produces but little 
increment of hypotensive effect or 
side actions. are no known 
contraindications. Tolerance does 
not develop, hence maintenance 


alseroxylon fraction) of Rau- - 


An Effective RIKER Preparation. 


For Every the Disease 


does not require upward adjust- 
ments of dosage. 

Dosage: One dose per Sor. ini- 
tially 2 tablets (2 mg. each), taken 
on retiring, usually 
full effect is reached, 1 aban 
day frequently is adequate for 
maintenance, 


IN GRADES II and Ill 
RAUWILOID + VERILOID 


for Moderate to 
Severe Hypertension 


The combination of Rauwiloid 
with the faster-acting, more potent 
hypotensive—Veriloid —provides 


* @ ive therapy with least risk. 


Ap ntly potentiation of action 
dosage the more 
Eypet agent produce the desired 

tensive, symptom-relieving 


a tablet of Rauwiloid+Veri- 
1 mg. of Rauwiloid 

of Veriloid. Initial dose, 

he best after meals. After 
2 weeks, for establishment of Rau- 
i should be 
raised if required. Average main- 
tenance dose, 1 tablet q.i.d.; some 
Renta may require up to 2 tab- 


At the effective dosage level the 
side actions to Veriloid (nausea or 


vomi ) are rarely encountered. 
In a high percentage of cases the 
es rapid relief 


pressure is lo osa, j 
ment is simplified, the patient gains 
a new sense of well-being, and— 
onan is no danger of excessive 
ae. The addition of Rau- 
id greatly increases per- 
pot onal of patients in whom vera- 
trum proves effective. 


IN GRADES Ill and IV 


RAUWILOID 
+ HEXAMETHONIUM 


for Intractable, Rapidly 
Progressing Hypertension 


With this combination (each tab- 
let contains Rauwiloid 1 mg. and 
hexamethonium 250 mg.) oral hex- 
amethonium therapy becomes 
‘safer and easier to manage—a dis- 
tinct advantage when the patient’s 
status warrants the risk of using 
ek most hy tensive mechanism— 
blockade. 


gg full hypotensive effect of 
hexamethonium is realized from 
greatly reduced dosage (frequently 
up to 50% less), apparent! — 

synergistic action with 
Associated symptoms 
tachycardia is reliev e mild 
bradycardic action of Rauwiloid, 
and tranquility supervenes. 


Cautions and contraindications 
are only those applying to Aename- 
thonium; but diligent patient su 
vision and careful instruction 
patient remain mandatory. 

Therapy should be initiated with 

tablet q.i.d., not less than 4 


urs a . best after meals and 
on reti * ‘After two weeks, when 
Rauwiloid effect has been estab- 


lished, dosage should be increased 

byl tablet per day, but not oftener 
twice weekly, until 

effect is obtained. 


In Hypertensive Crises 
Encephalopathy—Eciampsia 
Parenteral veratrum preparations 
provide for immediate control of the 
critical blood pressure; they should 
be followed by carefully selected, 
adequate oral therapy based on 
the prognostic features of the case. 


LABORATORIES, INC. 
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DAVIS COMPANY 


MEDICAL BOOK PUBLISHERS 


1914-16 CHERRY STREET 
PHILADELPHIA 3, PENNA. 


The history of this firm actually goes back to 1879 when 
its founder, F. A. Davis, was inspired by such ideals as 
have survived the changes of three quarters of a century. 


Throughout the years the firm has published outstand- 
ing and distinguished works of many of the greatest 
names in medicine, and surgery. It has grown from 


modest beginnings to a prominent place in the scientific 
publishing field. 


This brief review may be of interest to the many friends 
of the firm, the members of which are celebrating the 
75th year of continuous activity. 


E. I. C. Davis, President 


Catalog of current books sent on request. 
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coordinated action 
against 


pain / spasm ‘ 


4 f 
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Trademark 


in skeletal muscle 
disorders 


we 


SALIMEPH.-C,"a new synergistic combination of mephenesin and salicylamide, 
successfully combats the interrelated pain and spa bof arthritis, myositis, 
bursitis, spondylitis, and low-back pain by providing: 

SUSTAINED MUSCLE RELAXATION: in a new clinical study! of 200 unselected cases of 
arthritic and myositie conditions with associated pain and skeletal muscle 
spasm, SALIMEPH-C definitely gave effective relief from pain and spasm often 


after other forms of therapy including ACTH and Cortisone had failed. 

MAXIMUM SAFE ANALGESIA: Use Of salicylamide in SALIMEPH-C provides desired 
analgesia at a lower drug level and is better tolerated than acid-forming salicy- 
lates.*-* Optimum vitamin C levels are assured by the addition of ascorbic acid. 


REFERENCES: 1. Natenshon, A. L., Wisconsin M. J., in press. 

2. Seeberg, V. P., et al.: J. Pharmacol. & Exper. Therap. 

101:275, 1951. 8. Brodie, D. C., and Szekely, I. J.: J. Am. 

Pharm. A., Scient. Ed. 40:414, 1951. 4. Wegmann, T.: Each tablet of 
Schweiz. med. Wehnschr. 80:62, 1950. SALIMEPH-C contains: 


*Trademark of Kremers-Urban Co. 
ethical pharmaceuticals since 1894 corbic acid 15 mg. 


KREMERS-URBAN COMPANY suppuiep: bottles of 100, 
LABORATORIES IN MILWAUKEE 500, and 1000 tablets. 


Here’s another outstanding K-U specialty now being an- 
nounced to physicians. Available through your wholesaler. 
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Surgical device for patients 
with cardiac abnormalities 


inspired by surgeon 


The development of an effective surgical adjuvant depends, 
in a large measure, upon the professional inspiration, inventiveness 
and guidance contributed to Davol by the surgeon. 


An excellent illustration of this professional inventiveness 
can be found in the newly perfected Dr. Gross Heart Well* . . . for use on 
patients with cardiac abnormalities. (This unique device is 
attached to the human heart to store and circulate blood during the 
operation, while the cardiac condition is being corrected.) Working in 
closest cooperation with Davol, Dr. Gross and his colleagues experimented 
with numerous designs and materials before evolving a well 
which seemed to be most satisfactory for their purposes. 


Method of closure of large septal defect while work- 
ing through an open atrial well. Left shows nylon 
sheet cut to approximate size and threaded with 
silk sutures run through the rim of the septal defect. 
Right shows plastic plate anchored in place and 
completely covering the defect. 


Method of approach to interauricular seprum: A 
rubber “‘well’’ is sewed with interrupted silk sutures 
to the right auricular wall, the wall is opened and 
blood rises in the well; through this column of 
blood the hand and fingers are inserted into the 
right auricle, and the finger can explore the edges 
of the septal defect. 


Method of closure when openings of septal defects 
are not too wide. Left shows two interauricular 
septal holes with sutures in place by working 
through an “atrial well.” Right shows sutures 
drawn tight to close both septal openings. 


Only by this kind of persistent and painstaking exploration . . . coupled 
with 79 years experience in the processing of rubber . . . is Davol able to meet 
the specific rubber-goods requirements of the surgical specialist. 


How you can help 
Davol to help you 


Whatever your requirements in the 
way of custom-made surgical rubber 
adjuvants, Davol is at your service. 
Our research staff welcomes the 


opportunity to assist you in the 


advancement of the healing arts. 


A. M. A., March 7, 1953. 


RUBBER COMPANY 


PROVIDENCE 2, RHODE ISLAND 


*A Method for Surgical Closure of Interauricular Septal Defects. Robert F. 
Gross, M.D., F.A.C.S., Elton Watkins, Jr., M.D., Alfred A. Pomeranz, M.D., 
and Edward I. Goldsmith, M.D., Surgery, Gynecology and Obstetrics—January, 
1953 Vol. 96, 1-23. Surgical Closure of Interauricular Septal Defects, Jl. 
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, a heal advance in control of 
rheumatic pain and spasm 


greater predictability * greater safety 


mephenesin “solubilized”* by sodium salicylate 


MEPHOSAL (capsules, tablets, elixir) combines the safe, 
skeletal-muscle relaxant mephenesin made freely soluble 

by the primary rheumatic analgesic, sodium salicylate — 

and thus more readily available. The result is predictable, 
faster relief from pain and spasm in over 70% of rheumatic 
patients as against 55% with salicylates alone, and unpredictable 
relief with comparatively insoluble mephenesin alone. 


IMPORTANT—now 3 dosage forms of MEPHOSAL—for greater flexibility and convenience. 


MEPHOSAL CAPSULES 


Broad range : general (does not contain homatropine methylbromide) 
rheumatic therapy Dose: 1 or 2 capsules every 3 or 4 hours. 


MEPHOSAL TABLETS Each tablet contains: 


Mephenesin. . 
For rheumatic cases with eee Salicylate 


associated g.i. disturbance Homatropine Methylbromide 
Dose: 2 or 3 tablets every 3 or 4 hours. 


MEPHOSAL ELIXIR Each teaspoonful (4 cc.) contains: 


For rheumatic cases with jae se Salicylate 


associated g.i. disturbance Homatropine Methylbromide 
Dose: 1 teaspoonful every 3 or 4 hours. 


Special note: MEPHOSAL TABLETS and MEPHOSAL ELIXIR 

both contain homatropine methylbromide. 

All dosage forms should be given preferably after meals or with a little milk. 

There are no real contraindications to the use of MEPHOSAL— no fear of serious toxic reactions—no fear of blood dyscrasias. 


Please —when prescribing specify the dosage form clearly. 


SAMPLES and lal 
literature on request. CROOKES LABORATORIES, INC. (Crookes) MINEOLA, N. Y. 


*Patent applied for Therapeutic Preparations for the Medical Profession 
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©) 3 common causes of the “chain reactions” 


that keep your phone ringing... 


minimized by a Prema formua 


a BREMIL formula minimizes the possibility of 
hyperirritability caused by subclinical tetany... 
because BREMIL guarantees a stable, calcium- 
phosphorus ratio of 114:1. 


-a BREMIL formula minimizes the possibility of 
digestive upsets . . . because BREMIL provides the 
same small, flocculent curd and the same finely 
emulsified fat pattern as breast milk. 


a BREMIL formula minimizes the possibility of 
excoriations caused by ammoniacal urine .. . 
because of the addition of methionine! to BREMIL. 


BREMIL is virtually “instant”... needs only boiled 
water for a complete formula (including full 
multivitamin and iron requirements) ... costs no 
more than ordinary formulas requiring vitamin 
adjustment. In 1-lb. tins, at all pharmacies. 


For samples and literature, write to: 


Prescription Products Division 
The BORDEN Company 
350 Madison Ave., New York 17 


22 
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MULTIPLE ANTIHISTAMINE 
ANALGESIC * ANTIPYRETIC 


Taken at the onset of symptoms, Multihist + APC 
quickly suppresses the troublesome rhinorrhea of the multiple 
common cold and relieves such general symptoms as 

headache, backache, and other discomfort. Each capsule 
provides 15 mg. of the Multihist combination (5 mg. antihistamine 
and Phenyltoloxamine dihydrogen citrate) together with 

aspirin 305 gt., and caffeine % gr. therapy means 
Because each antihistamine is provided in an amount 
virtually incapable of producing drowsiness or lethargy, reduced 
the incidence of side effects is greatly reduced. Average 
dose, 2 capsules initially, followed by 1 capsule at 


4-hour intervals. Available on prescription through all incidence of 
pharmacies. 
SMITH-DORSEY side effects 


Lincoln, Nebraska 
A Division of THE WANDER COMPANY 
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“But Doctor, how can I eat without salt?-” 


Many doctors and nutritionists report that the 
real problem of the low-sodium diet centers 
around the unpalatability of the patient’s menu. 
The most frequent complaint is that unsalted 
foods taste flat, insipid. 

The use of fresh lemon juice is proving of 
genuine benefit to many thousands on low- 
sodium diets. Patients find that a squeeze of 
lemon added at the table transforms tasteless, 


unsalted foods into tempting, appetizing ones. — 


The sharp tang and aromatic flavor of fresh 
lemon juice compensate for the absence of salt. 
Fresh lemon juice has a very favorable ratio 


of sodium to potassium. It is virtually sodium- 
free (approx. 1 mg. per 100 cc.) and is relatively 
high in potassium (130 mg. per 100 cc.). 

In weight-reducing diets, when salt restric- 
tion is advisable, seasoning with fresh lemon 
juice adds zest and flavor to low-calorie foods. 

Suggest that a dish of lemon wedges be 
placed on the table every meal. 


Sunkist: 


Journal A.().A, 
January, 1954 


A handy diet booklet for distribution to 
patients on low-sodium diets is available 
without charge. Please specify quantity. 
Write Sunkist, Section M-9301, Terminal 
Annex, Los Angeles 54, California. 
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My, these treatments are so 
7 COMFORTABLE and QUICK / 


That's just one of 

the reasons why doctors 
have bought over 
17,000 MICROTHERM’ 
diathermy om | 


The altimate 
in 


Write for your copy of 
our new bulletin, The | ‘4 = 


Ultimate in Diathermy. 


POWER TUBE DIVISION 


RAYTHEON MANUFACTURING COMPANY 
22 FOUNDRY AVE., WALTHAM 54, MASS. 
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The Stuart Formula is one of the 
oldest and most widely prescribed 
multivitamin and mineral combinations. 

constantly improved 
to meet latest standards, 
ethically promoted, low in cost. 


Vitamins 
ADB, Br Be 
facluding entire A 
B Complex j 
and Minerals 


PSEA 
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effective in 6 out of 7 cases of functional 
vomiting’ . . . reduces gastrointestinal smooth 
muscle contractions physiologically . . . con- 
tains no antihistaminics, barbiturates, or other J. Pediat. 38:41, 1951; 
drugs . . . also useful in nausea of pregnancy, idem: Amer. Acod. 


aon Pediat., meeting Oct. 
and for drug- or anesthetic-induced vomiting _ 14, 1951. 


1. Bradley, J.E., et al.: 


IMPORTANT: EMETROL is stabilized at an Supplied: 
optimal physiologic pH level. Dilution would _‘!" bottles of 3 
upset this careful balance. For this reason, ping ge 
EMETROL is always taken straight, and no Gi. everywhere 
fluids of any kind are allowed for at least 

15 minutes after administration. 


Sauned write for complete literature 


» 


KINNEY & COMPANY, INC. - COLUMBUS « INDIANA 


27 
° | 
pri 
Sp = 
“sp 4 
| 
| ~ 
| 
_ PHOSPHORATED CARBOHYDRATE SOLUTION| | 
safe, pleasant-tasting, oral antiemetic... 
| 
| 
| 
| 
| 


Tie Acib your patient gets from a lemon has a deti- 
nite place in the daily nutritional program. 


But when your patient suffers from heartburn, 
toxic body conditions, gas formation or digestive fer- 
mentation because his stomach has been working 
overtime on a heavy starch and protein diet, he may 
be in need of an entirely different kind of acid which 
cannot be supplied by citrus fruit. 


Where a deficiency of Hydrochloric Acid is indi- 
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You get 
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> 


cated the use of Vitaminerals formula VM. No. 17 is 
recommended. Hydrochloric Acid is present in this 
formulation in conjunction with Glutamic Acid. Also 
contains the protein digestant Papain and a diastatic 
starch digestant. So in VM. No. 17 you have the 
over-all digestant, Hydrochloric Acid with two 
enzymes highly important for handling the heavy 
diet of protein and starch. VM. No. 17 fills a definite 
need in supplying deficiencies as indicated in the field 
of geriatrics. 


ITAMINERALS INC. 


Glendale 1, California 
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Idiopathic Pruritus 


ConstantTLy broadening clinical 
Histar presents a combination of py- : 
ont use has shown Histar to be of excel- 


an extract of selected crude coal tar, lent value in allaying the torment of 
derived by an exclusive process of 


fractionation (Tarbonis brand), 5%, pruritus ani. Its contained pyrilamine 
in an emulsified hydrophilic base, non- mal eate, reported to be consider. ably 
greasy and clean in application. The 
contained pyrilamine maleate is rec- more potent than many topical anes- 


ognized as of outstanding antihis- 
thetics, together with the notable anti- 


in Histar is decongestant, anti-inflam- pruritic action of its special tar extract, 
matory, and potently antipruritic. 


These two therapeutic agents appear assures the physician of rapid re- 


to potentiate and complement each 


sponse, when Histar is prescribed in 
other's actions in a manner which may 
well be termed physiologic synergism. pruritus ani, whether secondary or 
idiopathic. 

THE TARBONIS COMPANY 


4300 Euclid Avenue - Cleveland 3, Ohio 


TRADE MARK 


THE TARBONIS CO., 4300 Euclid Avenue + Cleveland 3, Ohio 


You may send me samples of Histar. 


Histar is available on prescription 
in 2 oz. jars through all pharma- 
cies, and for dispensing and 
hospital purposes from supply 
houses, in 1 Ib. jars. 


Zone______ State. 
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BOYD— TEXTBOOK 
of PATHOLOGY 


By WILLIAM BOYD, M.D. 


Professor of Pathology, University of British Columbia, 
Vancouver, B.C., Canada 


NEW 6th EDITION. Dr. Boyd stresses the under- 
lying basis of individual diseases. He correlates 
disturbed physiology with morbid anatomy and 
forms a true introduction to medicine. There are 
new considerations of 63 pathologic conditions and 
22 sections rewritten. A new and important chapter 
discusses pathology of the skin, particularly those 
lesions in which the diagnosis depends largely on 
biopsy examination. This edition continues as the 
outstanding basic pathologic text for undergraduate 
students and for practicing physicians who wish to 
review the subject or to obtain a fresh outlook on 
diseases of their patients. There are 77 new figures 
and 3 new color plates. 


New 6th Edition. 1024 Pages. 570 Illustrations 
and 32 Plates in Color. $12.50 


Washington Square 


LEA & FEBIGER 
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BURCH—PRIMER of 
CARDIOLOGY 


By GEORGE E. BURCH, M.D., F.A.C.P. 


Henderson Prof of Medici 


Tulane University School of Medicine, 
New Orleans, Louisiana 


NEW 2nd EDITION. Written primarily for begin- 
ners in cardiology, this book is so comprehensive 
in scope that it furnishes a valuable starting point 
for the study of cardiology in all its phases. Em. 
phasis is on those cardiac problems most frequently 
met in practice. Important advances made since 
the previous edition are incorporated and the text 
enlarged by 67 pages. Therapy is given increased 
attention and new illustrations have been added. 
Many of the more common types of heart disease 
and causes of heart failure are then taken up 
individually and each considered in full, including 
definition, incidence, classification, signs, clinical 
aspects, diagnosis, prevention and treatment. 


New 2nd Edition. 339 Pages. 214 Illustrations. $5.50 


Philadelphia 6, Pa. 


Breakwater for 
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HAYDEN'S 
VIBURNUM COMPOUND 


Just as a breakwater stems 
the fury and shock of the 
wave motions of the sea, 
H V C effectively reduces the 
spasms of intestinal cramps, 


dysmenorrhea or any smooth 


muscle imbalance. 
= = 


Try HVC on your patients today; avail- 


able at all prescription pharmacies. 


PHARMACEUTICAL CO. seDroRD, mass. 
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Old cases oat 


relieved 


“I have had psoriasis for 25 years,” wrote a physician 
who used RIASOL successfully on himself. “I may say 
that no treatment or no product has given me the satis- 


faction that RIASOL has.” 


The value of RLASOL is proved by quick results in old 
cases of psoriasis where other treatments have failed. 
In a series of 21 cases of psoriasis treated with RIASOL, 
the average duration of the disease was 8 years. Yet the 
average period in which the skin lesions cleared was 
only 8 weeks. 


One patient suffered for 30 years without remissions. 
The skin patches covered his chest, abdomen, back, 
thighs, legs, neck, arms, hands and face. After 24 weeks 
of treatment with RIASOL, his condition was greatly 
improved. The scales had disappeared and the redness 
and elevation of the lesions were greatly reduced. 


RIASOL contains 0.45% mercury chemically com- 
bined with soaps, 0.5% phenol and 0.75% cresol in a 
washable, non-staining, odorless vehicle. 


Apply daily after a mild soap bath and thorough 
drying. A thin invisible, economical film suffices. No 
bandages required. After one week, adjust to patient’s 
progress. 


Ethically promoted RIASOL is supplied in 4 and 8 fid. 
oz. bottles at pharmacies or direct. 


MAIL COUPON TODAY — 
TEST RIASOL 
YOURSELF 
After Use of Riasol 


SHIELD LABORATORIES JO-1-54 
12850 Mansfield Ave., Detroit 27, Mich. 


Please send me professional literature and generous clinical package of RIASOL. 


RIASOL far PSORIASIS 
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HERE’S HOW 


POLYSAL’ 


HELPS YOUR PATIENTS 


1 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity! 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid! 


4 


POLYSAL induces copious excretion . 


of urine and salt! 


Journal A.O.\ 
January, 1934 


Polysal, a single I.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose—500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE’? MAKE 


POLYSAL 


YOUR ROUTINE PRESCRIPTION 


= 


CUTTER Labora! vies. 


BERKELET, CALIFORN'S 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- 
ing Plasma Concentrations with 
Increased Potassium for Routine 
Fluid and Electrolyte Replacement. 
J.A.M.A., March 8, 1952. 
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Symposium: Urologic Manifestations of 
Man’s Constitutional Inadequacies’ 


Structural Diagnosis and Treatment 


R. NELSON, D.O. 


Any consideration of the structural aspects of 
urologic problems must contemplate distinction of the 
clinical entities produced by somaticovisceral and 
viscerosomatic reflexes. Because of the great variation 
in symptom patterns in urologic diseases, these entities 
may be indistinguishable symptomatically, but failure 
to appreciate their interdependence can result in poor 
therapeutic response. 

In general, it may be said that functional dis- 
turbances and their occasional sequelae of organic 
diseases of the urinary system have their origin in 
alterations to normal vasomotor function and trophic 
nerve supply. That these alterations are always spe- 
cifically related to deviations in structural integrity is 
a fundamental tenet of the osteopathic concept and 
needs no elucidation here. It remains then, as the 
purpose of this paper, to depict relationships that may 
be helpful in the diagnosis and treatment of urologic 
problems. 

To begin with, it is well to define what is com- 
monly called an osteopathic spinal lesion. This phe- 
nomenon has been described in a variety of ways and, 
to avoid semantic confusion, I will adopt the common 
denominator of all definitions and state that an osteo- 
pathic spinal lesion exists whenever any aberration of 
normal mobility of the spinal segment is produced. It 
is not to be inferred that the other characteristics of 
lesion are not equally important, but for the purpose 
of this paper, mobility will be sufficiently illustrative. 

Korr? states that “Because a structural defect, an 
osteopathic lesion, sensitizes a segment to impulses 
from all sources, . . . the lesioned segment! is to be 
considered not a radiating center of irritation, but 
rather a neurological lens which focuses irritation upon 
that segment. Because of the lowered barriers in the 
lesioned segment, excitation is channelized into the 
nervous outflow from that segment.” Since functional 
disturbances in the urologic as well as other syndromes 


“Presented at the Fifty-Seventh Annual Convention of the Ameri- 
can Osteopathic Association, Chicago, July 17, 1953. 


7For the presentation of this paper Dr. Nelson received the 1953 
Convention Lecturer’s Award from the Academy of Applied Osteopathy. 


San Antonio, Tex. 


255 


are thus directly related to osteopathic spinal lesions, it 
remains to consider the processes of production of 
such lesions, so that they may readily be diagnosed 
and adequately controlled. 

Four types of motion combine to give the erect 
spine its normal mobility range. These types are 
flexion, extension, lateral flexion, and rotation, the last 
two being complementary and usually occurring to- 
gether. Any limitation in any one or more of these 
normal types of motion constitutes an osteopathic 
spinal lesion. In this connection, it is well to remember 
that when a spinal segment has traversed any part of 
any one or more of its normal ranges of motion, all 
other motion is restricted to an extent dependent upon 
the amount of the initial motion. With these basic 
mechanics in mind, lesion production becomes a logical 
sequence and may even be accurately predicted when 
the character of the applied extraneous forces is 
known. 


Traumatic forces may be applied to the spinal 
tissues suddenly or gradually. Forces applied sud- 
denly, particularly those involving impact, produce 
lesions by directly forcing spinal segments beyond 
their normal ranges of motion and frequently compli- 
cate mechanics of motion by partial destruction of soft 
supporting tissues, hemorrhage, and subsequent fibro- 
sis. However, these offer no diagnostic problem, being 
commonly indicated by the history and characterized 
by readily discernible palpatory findings. Although in 
this mechanized era direct trauma to spinal structures 
is an increasing facet of practice, it still plays a minor 
role when compared to the vast horde of degenerative 
syndromes engendered by postural deviations resulting 
from gradually applied forces. It is this latter group 
that I wish to emphasize here, because not only is the 
problem almost universal among humans, but its in- 
sidious onset goes almost completely unnoticed, boring 
at the vitals of the public health until degeneration 
reaches symptom level when often irreparable damage 
has been done. 

The term “postural deviation” refers to the spinal 
compensatory mechanism which the body is compelled 
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to adopt to maintain its gravitational balance whenever 
any force has disturbed the normal relationship of 
the geometric plane of the pelvis to the true horizontal. 
There are many such mechanisms familiar to all 
physicians; kyphosis, lordosis, and scoliosis are some 
of the terms. Inasmuch as the human musculoskeletal 
system is a complex and unstable structure, it usually 
requires a similarly complex compensation pattern to 


produce balance. The ways in which distortion of » 


pelvic balance may occur are too numerous to do more 
than mention here. Suffice it to say that they comprise 
many conditions ranging from permanent changes in 
structure from fracture or tissue degeneration to the 
familiar sacroiliac lesion resulting from torsion of the 
trunk. 

For illustration, let us assume a simple case of 
sacroiliac lesion with the sacrum anterior on the left. 
The top of the sacrum is thus slightly flexed and tilted 
downward on the left. Since the center of gravity of 
the trunk has now been displaced toward the left, in 
order to regain gravitational balance there must occur 
a compensatory movement to the right, for which the 
spine has available lateral flexion and rotation. Thus 
is produced a spinal convexity to the left which moves 
the center of gravity back to the right. Depending on 
many factors, among them the individual’s height, 
muscle tone, type of build, condition of health, and so 
on, there may be formed two convexities, the total 
effect of which is to balance the original imbalance. 
Alterations in the normal pelvic plane may also occur 
in the anteroposterior axis, in which case flexion 
occurs to balance against extension, and vice versa. 
Actually, all postural imbalances involve elements of 
all of these motions to a greater or lesser degree, de- 
pending upon the origin of the initial imbalance. 

The real significance of compensatory mechanisms 
is in the types of facilitated segment patterns which 
they cause and too often maintain. In order for such 
compensation to form, involved spinal segments must 
traverse varying portions of their respective ranges 
of normal motion, thereby restricting all other physio- 
logic motion to varying degrees. Restrictions of normal 
motion constitute osteopathic spinal lesions, and since 
these are associated with segmental facilitation, a host 
of patterns of neural facilitation are formed which, in 
the osteopathic concept, constitute the essential bases 
for physiologic functional disturbances and eventually 
organic degenerations. 


With the foregoing structural background in 
mind, any consideration of urologic problems at once 
becomes clearer as to their origin, diagnostic criteria, 
and essential phases of treatment. The kidney is 
supplied with both sympathetic and parasympathetic 
nerve fibers which are conveyed to it via the greater, 
lesser, and least splanchnic nerves. After synapsing in 
the semilunar ganglion, postganglionic fibers form the 
renal plexus, from which fibers go to arterioles and 
glomerular and tubular capillaries. 


Functionally the sympathetic fibers are of two 
types, vasoconstrictor and afferent. The function of 
the parasympathetic fibers from the vagus is unknown.” 
Thus any compensatory mechanism set up in response 
to a postural deviation, which participates in the estab- 
lishment of a pattern of neural facilitation, particularly 
at the cord levels of the origins of sympathetic fibers 
to the kidneys, becomes an important causative factor 
in kidney dysfunction. Hewitt® has pointed out that 
the specific responsibilities of the kidney include the 
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regulation of plasma volume, water balance, mineral 
balance, including osmotic equilibrium, acid-base bal- 
ance, and excretion of certain wastes and toxic sub- 
stances, and that the kidney also shares in the control 
of blood pressure via its hormone, renin. Omitting 
for the moment other organic dysfunction influenced 
by patterns of neural facilitation, it is plain that from 
the effects of osteopathic spinal lesions on urinary 
function alone, a whole galaxy of degenerative syn- 
dromes may ensue. 

Another phase of urologic problems of particular 
importance to the clinician is that of infection, espe- 
cially the subacute and chronic varieties. Edwards‘ 
has outlined the sequence of events in chronic kidney 
infection, exemplified by that statistically most preva- 
lent one, chronic pyelonephritis. From the structural 
aspect of the problem, what should be emphasized is 
the fundamental principle of osteopathy that infection 
can proliferate and flourish only in tissues in which 
the normal minute volume of blood supply has been 
diminished ; this principle applies to the urinary system 
as well as to all other body systems. 

In osteopathic structural diagnosis, lesions affect- 
ing the kidney may be found from the fifth thoracic 
to the third lumbar segments, but the principal area 
includes the ninth, tenth, and eleventh thoracic seg- 
ments. Of these, the most specific as to definite palpa- 
tory findings is the tenth thoracic. In any case of 
kidney pathology, diagnosed by other means, I have 
never failed to find the supporting evidence of an 
easily palpable osteopathic spinal lesion at this verte- 
bral segment. An interesting corollary here is that well 
over half of all arthritics demonstrate a scoliotic type 
of postural compensation and that almost all of these 
have their crossover between the opposing convexities 
in the spinal area influencing the renal plexus.’ Re- 
calling that the area of this crossover is relatively 
hypermobile in scoliosis and therefore a source of 
irritation mechanically, its effect on neural facilitation 
is readily comprehended. 


In pyelonephritis, the concomitant ureteral spasm 
and stricture has its spinal lesion counterpart at the 
level of the fourth and fifth lumbar segments, with 
emphasis on the fourth. Because of the character of 
the overlying musculature here, these lesions are not 
as readily evident as those in the thoracic area, but 
a little practice will prove them just as specific. It 
should also be pointed out here that because of the 
direct effect on the low lumbars of the frequent me- 
chanical disturbances of the pelvis, such as the garden 
variety of sacroiliac lesion, the involvement of nerve 
supply to the ureter is obvious, and yet is almost! 
entirely overlooked unless the patient has a specific 
complaint referable to the urinary system. 


In patients presenting the classic subjective symp- 
toms of urologic involvement, I have never failed to 
find spinal lesions to aid in the diagnosis, indicating 
whether one or both sides were affected and even 
serving as a rough guide to the severity of the patho- 
logic process. In well over a hundred cases of pyelone- 
phritis established by cystoscopic investigation wit! 
cultures of catheterized urine specimens, the diagnosis 
has always corresponded to the previously recorded 
prediction based upon osteopathic spinal findings. | 
have found this to be an interesting and most valuable 
conclusion in management of urologic problems. 

In patients presenting no subjective symptoms 
referable to renal dysfunction, but in whom the an- 
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terior end of the reflex arc can be found via Legg’s 
and Morris’ signs, the same situation with respect to 
spinal lesions obtains. Osteopathically, this is obvious, 
since if the anterior root carries a palpable reflex, the 
dorsal root would also reveal it. Cystoscopic examina- 
tion has always borne out these diagnoses as well. 

However, the most striking examples of the diag- 
nostic accuracy of spinal lesions have occurred in cases 
presenting no subjective symptoms referable to the 
urinary system and in whom the anterior reflexes of 
Legg and Morris could uot be elicited, but in whom 
spinal lesions indicated some type of pathologic process 
in the urinary tract. Presenting complaints varied 
from gastrointestinal discomfort to sciatic neuralgia 
and recurrent aching over the sacrum, to name a few. 
Although my experience extends to not more than a 
dozen cases, because it is understandably difficult to 
convince a patient that cystoscopic investigation is 
necessary where no urinary symptoms exist while 
discomfort prevails elsewhere, it is nevertheless signifi- 
cant that in each case thus far, cystoscopic investiga- 
tion has corresponded to the structural diagnosis. 

In the treatment of pyelonephritis, the place of 
the osteopathic spinal lesion is also significant. I have 
had the interesting opportunity of studying and ob- 
serving the clinical progress of many patients who 
have had the benefits of modern cystoscopic investiga- 
tion and treatment, including dilation of the ureters 
and lavage of the kidney pelves, along with indicated 
antibiotics or antiseptics and adequate fluid intake, 
both with and without specific corrective osteopathic 
manipulative treatment. Those not receiving specific 
osteopathic manipulative care were improved as a 
result of cystoscopic treatment of the anterior end of 
the reflex, but recurrences requiring continual repeti- 
tion of the cystoscopic technic were disappointing. I 
have seen patients who have had this type of treatment 
for periods up to 4 years in whom subjective symp- 
toms as well as reflex findings were still definitely 
positive. 

On the other hand, in those who have had in addi- 
tion adequate osteopathic manipulative treatment, the 
difference in clinical progress has been so marked and 
consistent that I have been left with the firm convic- 
tion that adequate treatment of chronic pyelonephritis 
requires concurrent manipulative treatment. In work- 
ing out treatment regimens, various methods were 
tried. Although the variance in patients as to involve- 
ment, age, medical history, current physical status, 
and the like made it difficult to set up a clinical yard- 
stick to apply to all patients, a few pertinent sugges- 
tions were evolved. It was found that manipulative 
treatment should be administered at least as often as 
cystoscopic dilation and that these should occur on the 
same day or not more than 3 days apart for best re- 
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sults. In some patients manipulative treatment should 
immediately follow cystoscopic care, while in others it 
seemed more effective immediately preceding ureteral 
dilation. In the latter group, the technic of dilation 
was easier and was followed by fewer adverse reac- 
tions. In all of these cases, as improvement progressed 
and the need for ureteral dilation decreased with a 
consequent lengthening of intervals between such treat- 
ments, it proved wise to continue manipulative treat- 
ment on a weekly basis until spinal reflex manifesta- 
tions were obliterated and normal mobility re-estab- 
lished. In a number of instances, failure to observe 
this rather self-evident procedure has resulted in 
temporary setbacks, making it necessary to retrace 
some of the original treatment routine for short pe- 
riods. In several of these cases, I was somewhat 
chagrined but nevertheless impressed to have the 
patient insist that the obvious reason for the setback 
was my failure to continue manipulative treatment 
long enough. 

Another illustration of the intimate relationship of 
postural spinal mechanics and urinary tract infection 
is afforded by what we conveniently refer to as 
viscerosomatic reflex mechanisms. The opportunity to 
observe patients under the specific conditions necessary 
is rare, so I have seen only a few such cases, but 
enough to recognize a clinical entity. A typical case 
history is as follows: A patient with a recorded 


specific type of spinal compensatory pattern, but with- 
out any urinary tract involvement, develops an infec- 
tion in another part of the body, for example, a respira- 
tory infection, and then fails to obtain care for the con- 
dition. The kidneys become involved by both the hema- 


togenous and neural routes. The resulting subacute pye- 
lonephritis then changes the postural spinal compensa- 
tion so completely that the original pattern is lost and 
the mechanics of specific correction entirely altered. It is 
significant that the new pattern will be gravitationally 
maintained so long as the urinary infection remains, 
and if not persistently treated, may itself become a 
cause for the maintenance of kidney infection. This is 
merely another demonstration of the necessity of con- 
sidering both ends of the reflex arc. 


In summarizing, it can be said that urinary dys- 
function, particularly chronic infection, is too often, 
dismissed with a routine urinalysis, which is not diag- 
nostic, or else overlooked entirely. No physical ex- 
amination is complete without investigation of renal 
and ureteral reflexes, both anterior and posterior. Re- 
gardless of the type of other treatment considered 
necessary, removal of the specific osteopathic spinal 
lesions which are always present is imperative in order 
to render the patient an adequate service. 
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It is impossible to describe within the limits pre- 
scribed the complete workings of the urinary and 
reproductive organs. I have omitted some subtopics 
entirely and “have chosen to present as many gen- 
eralizations as possible, analyzing processes only when 
necessary. 

It is tempting to consider urine formation and 
reproduction as separate activities of distinct and mu- 
tually independent organ systems. The trouble with 
such a viewpoint is that it does not represent either 
anatomic or physiologic truth. Osteopathy has been 
from its inception contemptuous, as is the physiologic 
organism, of compartmentalization; in this paper, 
therefore, I shall follow a more holistic or comprehen- 
sive approach than is traditional. 

In prenatal life urinary and reproductive organs 
arise from the same cell mass, the urogenital ridge, 
at about the 6 mm. stage. By this time the urinary 
system is called the mesonephros to signalize its acqui- 
sition of filtration apparatus. The pronephros, or pre- 
vious stage of renal development, lacked a glomerulus 
and thereby resembled the urinary apparatus of teleost 
fish, salt-water forms which have no use for filtration 
but form urine by the tubular secretion of small quan- 
tities of dense solution. Here in the embryo we are 
notified in advance that both filtration and secretion 
will be involved in the formation of urine in the ma- 
ture human. The metanephros, or final stage of em- 
bryonic renal development, gives rise to kidney and 
ureter in both sexes. 

From the germinal epithelium along the ventro- 
medial surface of the mesonephros two successive 
waves of proliferation invade the genital cell mass of 
the urogenital ridge. The sex cords thus formed per- 
sist to maturity in the male, the secondary invasion 
developing slightly if at all; in the female, however, 
the second wave forms the ovarian cortex and pushes 
the primary sex cords into the ovarian medulla where 
most of them degenerate. It is apparent that differen- 
tiation into gonad-like architecture is thus earlier in 
the human male, being clear in 21 mm. embryos; 
female embryos of this size are still in the indifferent 
stage. 

Homologies of the urogenital apparatus in men 
and women are summarized by Dodds,’ calling atten- 
tion to the common origin of urinary and reproductive 
apparatuses in both sexes. 


Secondary sex characters, those physical and: 


functional traits which differ with sex but which do 
not participate directly in reproduction, do not derive 
from the urogenital ridge, which as far as reproduction 
is concerned is the source only of the primary and 
accessory sex characters. Accessory sexual apparatus 
assists directly in reproduction but is not definitive of 
sex. Classification of individuals into sexes can be 
based reliably only upon the primary sexual character : 
Does the gonad produce ova or sperm? The division 
of reproductive apparatus into primary, accessory, and 
secondary traits may seem pedantic or excessively 
zoologic at this point; it is an extremely useful frame 


‘of reference, however, for clinical as well as basic 
science understanding and use of the elaborate system 
of control of the reproductive organs. 


Since the cybernetics of a system is in reality a 
part of that system, the control apparatus perhaps 
should be discussed in its own right, and would be in 
a longer presentation. Inescapably, some details o/ 
control will be included in subsequent sections of this 
paper. In general, there are three major control ele 
ments: neural, endocrine, and cardiovascular. We 
believe that the urinary system is controlled principally 
by neural factors under considerable endocrine influ- 
ence; that the reproductive apparatus responds mainl) 
to hormonal surges with considerable neural influence ; 
and that both general and local circulatory states de- 
termine the responsiveness, or sensitivity, as well as 
the quantitative output of both urinary and reproduc- 
tive elements. 


The reproductive functions can be summarized in 
three processes: the production of gametes and their 
transport and the incubation of zygotes. The gonad 
not only performs the first function but has a major 
share of the control of accessory and _ secondary 
mechanisms in their performance of the other two. 
Neural and hypophyseal disturbances commonly affect 
reproduction by altering either gametogenesis or the 
endocrine relationship between the gonad and _ the 
remainder of the reproductive machinery, or both. 
In accordance with this concept, we say that we are 
using substitution therapy when we treat experimental 
animals or patients with gonadal or gonadomimetic 
compounds and stimulation therapy when we employ 
pituitary or pituitary-like substances, although in either 
case it may be the effect upon the uterus, or the 
epiphyses of bone, or the kidney that is sought. 


The trophic hormone of. the anterior pituitary 
usually is reciprocally related to its target endocrine 
organ: Increased output of trophin induces a rise in 
the rate of output of target hormone, which inhibits 
the production of trophin. This notable example of 
homeostasis, or negative feedback, in physiologic engi- 
neering eventually may eradicate from our more 
elementary textbooks the “master gland” conception 
of pituitary function. It is obviously as much slave as 
master. Clinically this arrangement means, among 
other things, that excessive administration of a target 
hormone is not only substitutional with respect to the 
target but is also suppressional with respect to the 
source of the trophic hormone or hormones that may 
be involved. 


The generalizations just cited are as true for men 
as for-women. This fact allows me to try again ‘o 
inject propaganda to which students seem particularly 
resistant: Molecules, hormonal or otherwise, have no 
sex. There are, in this sense, no sex hormones. Many 
will have observed that so-called pregnancy tests yield 
positive results with the blood or urine of spermatozoa- 
shedding humans innocent of gravidity and commonly 
called men. 
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The physiologic forces initiating or terminating 
some of the major epochs of the sexual life of an indi- 
vidual were called mysterious by my first teacher of 
endocrinology in 1937, and still are. We have little 
or no idea of the machinery which starts puberty or 
the climacteric in either sex, or that which delimits 
pregnancy at 10, rather than 2 or 22,. lunar months. 
Most attempts at elucidation of these mysteries have 
been directed at pituitary-gonadal relationships. It 
seems to me, from the paucity of results, that searches 
in other directions may be more rewarding. 

Lest it be thought that the pituitary is the only 
nongonadal endocrine organ associated with reproduc- 
tion, let us be reminded here of the long-known and 
well-authenticated relationship of thyroid and adrenal 
to genital functions. The thyroid hormone justifiably 
may be called gonadotrophic when it stimulates the 
ovary or the testis of a hypometabolic, and therefore 
infertile, human to adequate gametogenesis. Adreno- 
genital dysfunctions are more often treated surgically 
by removal of the adrenocortical neoplasm common 
in such conditions; but the use of adrenocortical or 
adrenocorticomimetic substances in helping individuals 
whose infertility is associated with adrenocortical in- 
sufficiency is beginning to get a little of the attention 
which this field of practice seems to merit. 

Neural control of gonadal activity is clear in birds 
and in several sorts of mammals. Considerable litera- 
ture is accumulating which implies strongly that neuro- 
endocrine processes of the same sort operate in the 
human. The initiation of menstruation within minutés 
after receipt of a negative report from a pregnancy 
test, relief of infertility after the adoption of children, 
suppression of lactation or ovulation during emotional 
crises—these and other clinical experiences indicate 
impressively that neural factors operate the primary 
and accessory reproductive apparatus. Such factors 
are nowhere more obvious than in such accessory and 
secondary sexual phenomena as vocal pitch and timbre, 
coital potency, and libido. With the cephalization of 
his control mechanism man has become, as the old 
adage puts it, the only animal which eats without 
hunger, drinks without thirst, and makes love at all 
seasons of the year. 


THE URINARY SYSTEM 


This subtitle may make one think of urine as the 
most important product of the renal-to-urethral sys- 
tem. Recently we have realized that the prime function 
of the urinary apparatus is to regulate the composition 
of blood plasma and thereby the composition and 
volume of all compartments of body fluid. According 
to this view, the following responsibilities of the 
urinary system are merely more specific expressions 
of the general function: water balance, including regu- 
lation of plasma volume; mineral balance, including 
osmotic equilibrium; the excretion of nitrogen-and 
sulfur-containing wastes and toxic substances; and 
acid-base equilibrium. 

Another function of the kidney places it more in 
the cardiovascular-respiratory than in the urinary sys- 
tem: its share in the control of blood pressure, by 
means of its hormone, renin. Under the protease 
action of renin, hypertensinogen (a normal constituent 
of the alpha-globulin group of plasma proteins) be- 
comes hypertensin (angiotonin) with resulting rise in 
vasomotor tone and therefore in blood pressure. 
Heightened release of renin from the renal cortex is 
evoked by a variety of processes whose common trait 
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is their production of renal ischemia. Renal hyperten- 
sion is a common and quantitatively reproducible phe- 
nomenon in the laboratory, if not clearly recognizable 
in the clinic. 

The activities of the urinary system are partly 
renal (filtration, reabsorption, excretion, and _secre- 
tion) and partly nonrenal (ureteral motion and mic- 
turition). No endocrine control is known for motility 
of the lower urinary tract, nor is any hormone other 
than epinephrine thought to affect directly the upper 
end of the nephron, the glomerulus. Tubular reabsorp- 
tion, however, is subject to alteration by the activities 
of at least two endocrine organs, the pituitary and the 
adrenal cortex, and the consensus is that parathyroid 
hormone action owes part of its control of blood cal- 
cium to its effect upon renal tubular phosphate transfer. 

Filtration depends upon cardiac, not renal, work. 
The amount of filtration in any single glomerulus is 
proportional to glomerular capillary pressure, usually 
about 60 per cent of mean aortic pressure, or about 
75 mm. of mercury. Opposed to this gross filtration 
pressure are the osmotic pressure of the plasma pro- 
teins (about 30 mm. of mercury) and the hydrostatic 
pressure in Bowman’s capsule (about 5 mm. of mer- 
cury), so that net effective filtration pressure is about 
40 mm. of mercury. Hence a rise in aortic pressure 
or a fall in either plasma protein osmotic pressure or 
capsular pressure favors filtration, while aortic pressure 
is reduced in hypotension, hemoconcentration, ureteral 
blockade, or increased interstitial pressure of the renal 
tissue as in edema or venous accumulation. 

Filtration pressure is not the only factor in the 
amount of filtration. The number of active glomeruli 
is theoretically as important as the level of activity of 
each filtration unit; at the moment, however, the con- 
sensus is that change in the number of active units 
is not important in filtration, although it may be in 
excretion by the tubule. Alterations in renal blood 
flow, which clearly influence filtration, may be brought 
about either by shunting blood through the renal 
medulla at the expense of the cortex or by one of 
several possible combinations of change in tone of 
afferent and efferent glomerular arterioles. To a con- 
siderable extent the amount of blood available for 
filtration as well as the effective filtration pressure may 
vary with little relationship to changes in the systemic 
circulation. 

Reabsorption is quantitatively the major process 
in the transformation into urine of the plasma ultra- 
filtrate passed into Bowman’s capsule. From 160 to 
200 liters of filtrate are formed every day, and of this 
the tubules reabsorb all but 1 to 2 liters. Even in 
diabetes insipidus, only 20 cc. per minute at most of 
urine are passed into the ureters, or only one sixth 
of the filtrate formed. As the filtrate flows through 
the proximal tubule, five sixths of it is reabsorbed, 
this “obligatory” reabsorption rendering it isosmotic 
with plasma as it enters the loop of Henle. “Faculta- 
tive” reabsorption in the thin segment of the loop and 
in the distal tubule takes place against an ¢@smotic 
gradient, involves the expenditure of a great deal of 
energy, and is responsible for the production of urine 
which is hypertonic, or concentrated, with respect to 
blood. This facultative reabsorption is regulated by the 
antidiuretic hormone of the posterior pituitary 
(ADH), a deficiency of which produces diabetes 
insipidus, or failure of facultative reabsorption. ADH 
is clinically available as Pitressin, and has been used 
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to test the tubules’ capacity for forced reabsorption. 
In this test the ratio between water diuresis without 
Pitressin to diuresis with Pitressin, 10 to 12 in normal 
subjects, falls below 5 in tubular disease. 

Adrenocortical hormone is essential for the reab- 
sorption of sodium by the proximal tubule. Mineralo- 
corticoids (Selye’s? classification) such as corticos- 
terone and desoxycorticosterone are especially potent 
in this regard. Thyroid hormone opposes the action 
of ADH. Parathyroid hormone reduces the tubular 
threshold for (or reabsorption of) phosphate. 

Excretion of many substances of various types 
has been demonstrated in animals and is known to 
occur in humans. The extent to which excretion 
determines the composition of the urine under normal 
circumstances, however, is uncertain. Excretion in- 
volves adding to the urine substances brought to the 
tubule cell by the blood stream; secretion, on the other 
hand, involves synthesis in the tubule cytoplasm of 
substances not present, or in addition to those present, 
in the tubular blood supply. Ammonia, formed in the 
tubule cell from glutamic acid, glutamine, and probably 
other amino acids and their derivatives, is the best 
known illustration of renal secretion; and the tubule 
cell as well as the liver cell seems to form hippuric 
acid from administered benzoate. 

For decades the renal output of substances has 
been measurable, by establishing the urine flow rate 
and the concentration of the substance in question in 
the urine. The renal output of anything is conditioned 
by (a) the functional state of the kidney and (b) the 
plasma concentration of the substance concerned. If 
to renal output information we add the consideration 
of plasma concentration, we should be able to gain 
some fairly sophisticated understanding of the func- 
tional state of the kidney. This is exactly what a 
determination of renal clearance is, and does. 

To illustrate: If 2.2. cc./min. of urine are being 
formed (V), and each cubic centimeter contains 10 
mg. of urea (U), the renal output of urea is 22 
mg./min. (UV). If this output is in progress the 
plasma concentration of urea is 0.3 mg./cc., the renal 
clearance of urea (C,) is UV/P, or 22/0.3, or about 
73. The units attached to the 73 are cc./min., not only 
for reasons of simple algebra (mg./min. were divided 
by mg/cc.), but also because they signify that that 
volume of blood (or plasma, in this case) was cleared 
of urea by the kidney in 1 minute. 

The clearance of any substance can be measured, 
provided that it can be made to appear in the blood 
and in the urine. We can find out how the kidney 
handles a certain specific substance by comparing its 
clearance with that of other substances whose renal 
transfer routes are known; or we can examine the 
function of a certain clinically interesting pair of kid- 
neys (or one kidney, by ureteral catheterization) by 
comparing their clearance of a renally standardized 
substance with the normal clearance of that substance 
by healthy kidneys. The first question is interesting in 
the laboratory primarily, the second obviously being 
more directly applicable to clinical problems. 

Several substances have been standardized, in that 
their renal routes as well as their clearances are known 
for healthy kidneys. Jnulin is filtered but not handled 
at all by the tubules; the C,,, therefore, measures the 
glomerular filtration rate (GFR) which is about 120 
ce./min. Any substance whose clearance is less than 
120 cc./min. must be reabsorbed. We calculated the 
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C, to be about 73 cc./min.; urea, accordingly, is reab- 
sorbed to a considerable extent by the tubules. Glucose 
ordinarily does not appear in the urine, although it is 
readily filtered; the C, is zero. Maximal reabsorptive 
capacity, commonly expressed as Tmg, is estimated by 
overloading the plasma and consequently the tubule 
cells with glucose. Under such circumstances the 
nephron sheds sugar into the ureter after the tubular 
reabsorptive mechanisms are saturated. By subtracting 
the renal glucose output from the amount filtered in 
the same length of time, the amount reabsorbed, in 
mg./min., or Tm,, results. The amount filtered is 
calculated from the plasma concentration (the filtrate 
concentration is the same) and the inulin clearance, 
or GFR. Tm, in healthy kidneys amounts to about 
350 mg./min. It is noteworthy that the Tm is reduce: 
if another substance is being maximally absorbed or 
excreted at the same time; when this was discovered, 
alert biochemists, physiologists, and pharmacologists 
made it possible to inhibit deliberately the loss through 
the kidney of certain drugs such as penicillin. There 
seems to be competition between substances for a 
tubular cytoplasmic mechanism common to both reab- 
sorption and excretion. 

Since para-aminohippuric acid (PAH) is both 
filtered and excreted, the PAH clearance, if all or prac- 
tically all tubules are receiving an adequate supply of 
blood, measures renal blood or plasma flow (RBF or 
RPF). Renal PAH output at high plasma PATI 
levels, if GFR is known, measures the total active 
tubular excretion, or Tm,an. By means of the Cy,» it 
has been established that RPF amounts to about 750 
cc./min. This represents about 1.5 liters/min. of 
blood, or roughly one fourth to one third of the cardiac 
output. Excretory capacity is indicated more precisely 
by the ratio of Cy, to Tm, than by the clearance 
alone, since the ratio represents the virtual quantity 
of plasma cleared by each active excretory unit, and 
the amount of active excretory tissue probably varies 
from time to time. Renal ischemia is indicated if the 
ratio falls below the normal range, 12 to 16. 

Since C;, measures GFR and C,,, measures effec- 
tive renal plasma flow, the ratio of the two represents 
the relative amount of plasma filtered through the 
glomerulus, or filtration fraction, ordinarily about 20 
per cent. The filtration fraction increases with the 
tone of the efferent arterioles, whose constriction re- 
sults in increased net filtration pressure if the entire 
arterial flow is not reduced. 

We are provided, by means of clearance ani 
tubular maximum tests, with sensitive and accurate 
indices of the filtrative, reabsorptive, and excretory 
powers of the nephron, as well as the extent of the 
effective renal blood or plasma flow (the hematocrit 
reading allowing conversion of one into the other) 
and the state of the glomerular vessels. Most non- 
clearance tests of renal function reveal abnormality 
only after incapacitation of a considerable quantity of 
renal tissue ; in other words they are less sensitive. 

Some evidence for genital influence upon renal 
function may be cited here briefly in order to reintro- 
duce, in conclusion, part of the opening theme. Andro- 
gens have been known for 20 years to increase the 
weight of the kidneys and to maintain that weight in 
castrated animals. Estrogens, slightly active alone, 
markedly enhance the androgenic renotrophic effec'. 
In adult, but not prepuberal, animals nephron struc- 
ture differs very distinctly in the sexes, males tending 


Volume 53 
Number 5 


to show a layer of high cuboidal cells on the parietal 
aspect of Bowman’s capsule. The implications for 
renal function of this anatomic sex difference have not 
been investigated. Androgens, estrogens, and adreno- 
corticoids similarly cause both local and generalized 
water retention, as well as positive balances of nitro- 
gen, inorganic phosphorus, creatine, sodium, and 
chloride. Effects on potassium balance are more varied, 
some steriods enhancing qutput and others favoring 
retention. This similarity in renal actions of gonadal 
and adrenal steroids may recall to us the presence of 
the adrenocortical anlage in the urogenital ridge. 


Some support may be found in the remarks of the 
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preceding, and penultimate, paragraph for my general 
thesis: that the urinary and reproductive systems 
should be considered together as the genitourinary 
system. 
SUMMARY 

The genitourinary tract of man is a single system 
embryologically and presents many evidences of inter- 
action between urinary and reproductive components 
in the adult. This paper reviews briefly the major 
functions of both divisions of the tract, emphasizing 
recent advances in our understanding of these func- 
tions rather than a detailed accounting of the ways 
in which those functions are achieved. 
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Functional Urologic Problems 


L. C. EDWARDS, D.O. 
San Antonio, Tex. 


The functional etiology of urologic problems is 
frequently overlooked in the symptom complex of the 
individual case because vague and bizarre symptoms 
initially presented make the functional possibility seem 
remote. Yet failure to detect early functional problems 
and institute adequate treatment sets the stage for pro- 
gressive degeneration of the genitourinary system 
which ultimately may result in organic changes. The 
osteopathic concept is the only definite, concise formula 
to guide in selecting adequate treatment in each stage 
of functional upset by providing a definite goal and 
preventing needless therapeutic wandering in a maze 
of medical confusion. The osteopathic concept includes 
adequate treatment of the anterior and posterior ends 
of the reflex arc. 

Functional problems of the genitourinary tract 
begin with stasis which is preceded or followed by 
bacteriuria from some acute or chronic focal infec- 
tion. McCrea‘ writes: “Hunner, in his classical work 
on stricture of the ureter, considers that ‘ureteral stric- 
ture is an intrinsic disease of the ureteral wall resulting 
in the narrowing of the lumen and giving rise to 
varying degrees of stasis in the urinary organs.’” The 
resultant stasis in the urinary organs together with 
inadequate fluid intake augments the conditions neces- 
sary for the proliferation of bacteria which have 
spread from focal infection by the lymphatic and 
hemotogenous routes to the renal pelvis. Allen? con- 
tends that the most common lesion of the kidneys at 
autopsy is pyelonephritis in one of its stages. 

Therefore, the aim of this paper is to aid the os- 
teopathic physician in diagnosing early functional dis- 
turbances of the urinary system so that adequate treat- 
ment may be instituted before progressive degeneration 
develops with baffling referred symptoms as a result of 
facilitated neural reflexes. 

Pottenger® states : 

Every viscus receives its sympathetic connector fibers from 
certain segments of the cord and sends back its afferent stimuli 
to the same segments of the cord; and these stimuli complete 
the preponderating number of reflexes which arise from a 
given organ in the neurons arising from those segments, in 


such a manner that a given organ, when inflamed, expresses 
its reflexes regularly in the same structures... . 

very important internal viscus is so connected in the 
central nervous system that it is able to produce reflexes 
through afferent fibers which course with the sympathetics 
and efferent spinal nerves, in definite skeletal structures; and, 
if acutely inflamed, should show motor teflexes and altered 
sensation (pain), and if chronically inflamed, trophic changes. 
Therefore, spasm of muscles, altered cutaneous sensation and 
degeneration of muscles, subcutaneous tissue and skin, in areas 
having definite limited segmental innervation become important 
diagnostic phenomena. . 

Not only must we conceive of afferent impulses traveling 
to the cord to connect with spinal nerves to express re- 
flexes in the skeletal structures; but the reverse is equally true. 
There is a continuous stream of impulses received by the 
sensory somatic nerves which are transferred to the connector 
neurons of the sympathetic system and expressed as reflexes 
in the internal viscera. 

Functional urinary system disturbances with sub- 
jective symptoms do not present any particular diag- 
nostic problem, and treatment directed to the symptoms 
is usually quickly successful. Subjective symptoms 
generally include frequency, burning, nocturia, low 
backache, and testicular (shooting) pain. Cystitis is 
not a true clinical entity but, owing to the sensory 
nerve supply of the bladder, it is the most common 
symptom noted by the patient with urologic difficulty. 
Urinalyses in these cases generally confirm the diag- 
nosis. 

Of those patients presenting themselves with 
vague, recurring symptoms of indeterminate origin, 
following examination by far the greater number are 
found to have functional disturbances with objective 
symptoms. It is for the problem case that I wish to 
suggest a program of examination and treatment to 
the osteopathic physician. 

The patient lies supine with his legs flexed on his 
abdomen. While the physician’s other hand holds the 
lumbar musculature steady, Legg’s point is elicited 
approximatley two fingerbreadths latera to the um- 
bilicus. In functional urologic conditions positive evi- 
dence is indicated on expiration by varying degrees of 
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tenderness from slight pressure at this point. Morris’ 
sign, tenderness elicited slightly lower on the abdomen 
where the ureter enters the pelvis in its course to the 
bladder, is positive. Murphy’s percussion may or may 
not be positive over posterior kidney areas. Osteo- 
pathic spinal lesions of the tenth thoracic and fourth 
lumbar vertebrae will be confirmatory to the above 
reflexes in all these cases, oftentimes preceding the 
anterior reflexes. In the majority of problem cases, 
subjective symptoms will be absent and a history of 
negative findings on urine examination will be given 
by the patient.* King and Gronbeck® reported that in 
600 cases of chronic glomerulonephritis more than half 
the patients were asymptomatic and without knowledge 
of any previous renal disease. 


Infection is one of the most frequent kidney con- 
ditions. Every practitioner should have some knowl- 
edge of its diagnosis and treatment. There are very 
few pathogenic organisms which have not been found 
to infect the kidneys, but the organisms usually ob- 
served are few. They may be classified as specific and 
nonspecific. Some of the specific organisms involved 
in renal infection are the tubercle bacillus, gonococcus, 
Treponema pallidum, Schistosoma haematobium, echi- 
nococcus, and Actinomyces bovis. Nonspecific or pyo- 
genic organisms, which may be classified further as 
gram-positive and gram-negative, include Escherichia 
coli, staphylococcus, streptococcus, Proteus vulgaris, 
Pseudomonas aeruginosa, Neisseria catarrhalis, pneu- 
mococcus, Gaffkya tetragena, and _ enterococcus. 
Escherichia coli is the most frequently offending or- 
ganism in renal inflammation." 


There are three possible routes of bacterial inva- 
sion: (1) The hematogenous route in which infected 
teeth, tonsils, or sinuses, the skin, gallbladder, prostate, 
seminal vesicles, or intestines may be the site of pri- 
mary coccal infection. Possibly the organism most 
frequently carried to the kidney by the blood stream 
is Escherichia coli. (2) The urogenous route. The 
possibility of ascending infections within the lumen of 
the ureter is often debated and frequently refuted. 
Renal infection by the urogenous route is most apt 
to occur with neurogenic bladder dysfunction, a large 
vesical calculus, and in cases of enlarged prostate or 
obstructive uropathy in the lower urinary tract. (3) 
The lymphogenous route. The idea that infection is 
carried to the kidney by the lymphogenous route is 
much disputed and there are various theories as to 
its occurrence.* 


Accessory factors involved in renal infection are 
obstruction and trauma. Obstruction may occur at any 
site in the urinary tract and may be congenital or 
acquired. No matter where the obstruction is located 
it interferes with normal drainage and predisposes to 


infection. The same pathologic features exist whether - 


the obstruction is acute or chronic, congenital or ac- 
quired. Distention of the easily damaged tissues be- 
cause of stagnation of urine behind or above the ob- 
struction invariably injures them. The distention 
disturbs the blood supply, and the urine irritates the 
traumatized mucosa. A vicious cycle is formed, and 
each factor continues or increases as the other does. 
The normal resistance of the mucosa is lowered and, 
when bacteria are present, tissue destruction occurs. 
Once infection is established, the same factors tending 
to infect the tissues hamper or prevent recovery until 
they are eliminated. It is extremely important to estab- 
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lish the presence or absence of obstruction before 
attempting to treat kidney infection." 

Structural problems which decrease the minute 
volume of circulating blood to the kidney aid in 
maintenance of infection. In acute conditions, such 
as shock, the minute volume of circulating blood to 
the kidney is decreased to one tenth, one twentieth, or 
even less of the normal volume.® 

Pyelitis of the third trimester of pregnancy has 
been commonly accepted among physicians as a tem- 
porary, minor complication and is treated with sulfa or 
antibiotics. Hinman’ believes that the vesicouretero- 
pelvic changes that occur undergo involution along 
with the uterus after delivery. 

Diagnosis of obstruction in the genitourinary sys- 
tem and of early chronic pyelonephritis is important in 
adequate management of these problem cases. Cysto- 
scopic examination for obstruction, especially at points 
of physiologic narrowing of the ureter in addition to 
other intrinsic and extrinsic sites, together with segre- 
gated urine cultures from each kidney, will aid in the 
diagnosis and control of chronic pyelonephritis. 

Retrograde pyelography upon cystoscopic exami- 
nation is preferable to intravenous pyelography, if 
conditions warranting such a procedure are present 
and favorable. In addition to the presence or absence 
of ureteral obstruction, other conditions which may be 
revealed are extraurethral pressure (cystocele), stric- 
tures or tumors of the urethra, and tumors or calculi. 
Visualization of the bladder is accomplished, and cath- 
eterized specimens for microscopic examination and 
segregated urine cultures can be obtained. The bulb 
catheter and wax bulb are helpful in determining 
ureteral obstruction. Failure to diagnose ureteral stric- 
ture may lead to unnecessary surgery. Stricture of the 
ureter may occur at any age and with equal frequency 
in males and females. 

Lapides’* experiments have shown that the mus- 
cular coat of the ureter is not stimulated to peristalsis 
or relaxed by spinal anesthesia, autonomic ganglion- 
blocking drugs, or any drug now in use. The volume 
of urine which mechanically stretches the muscle 
fibers of the ureter is the only control of ureteral 
peristalsis. Any changes in peristaltic activity of the 
ureter which occur after drug administration could be 
attributed directly to changes in urine output. Lapides’ 
studies show ureteral peristalsis begins the instant 
urine flows into the renal calyces. 

Any disease process which causes the renal cap- 
sule to stretch may cause pain in the kidney. Ureteral 
pain is due almost entirely to muscle spasms caused 
by a foreign substance, regional ureteritis, ureteral! 
kinks or strictures, or extraureteral pressure sufficient 
to produce partial obstruction. Ureteral dilatation and 
lavage of the renal pelvis with sterile water or anti 
septic solutions will aid in treatment by relieving 
simple obstruction and urinary stasis. 

Adequate fluid intake is essential in chronic 
pyelonephritis and often is a major factor in its suc 
cessful outcome. One hundred ounces of fluids daily 
are advocated for some months in chronic pyelone 
phritis unless there is some contraindication.’ I hav: 
found that daily intake of this quantity of fluids has 
been most important in rapidly reducing symptoms 
and has brought great relief to the patient. Triple 
sulfa is the drug of choice and may be supplemented 
by antibiotics such as aureomycin, Terramycin, chlo- 
ramphenicol, and penicillin. Mandelamine is valuable 
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when given after treatment with these drugs. Au- 
togenous vaccines made from segregated urine cultures 
are of value in chronic pyelonephritis. 


In vitro sensitivity tests of cultures of bacteria 
found in the urine will aid in choosing the proper 
medicament. Lazarus and Wood?® reported that among 
805 patients, the four most common organisms in 
order of frequency were (1) Escherichia coli, (2) 
Staphylococcus aureus, (3) Pseudomonas aeruginosa, 
and (4) Aerobacter aerogenes. In a series of 176 
cases, I have found the same ratio of occurrence. In 
mixed infections, Staphylococcus aureus and Escher- 
ichia coli formed the most frequent combination. 


If adequate treatment, including osteopathic ma- 
nipulative therapy, is provided, chronic pyelonephritis 
cases will not require radical management such as 
denervation of the ureters which has been performed 
as a last resort in problem cases. 
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CONCLUSIONS 

1. Failure to diagnose early functional urologic 
conditions and to institute proper treatment may per- 
mit later deterioration of the genitourinary system 
involving organic changes. 

2. The vicious cycle of urinary tract infection is 
infection, obstruction, stasis, ischemia of the mucosa, 
lowered mucosal resistance, and increased infection. 

3. Cystoscopic examination with retrograde py- 
elograms and segregated urine cultures from each 
kidney will aid in the diagnosis of chronic pyelo- 
nephritis. 

4. Dilatation of ureters and lavage of the renal 
pelves together with proper medications, adequate 
fluid intake, and structural manipulative treatment will 
control more effectively ‘the progress of chronic 
pyelonephritis than present treatment. 

5. Autogenous vaccines from segregated urine 
cultures are of value in the adjunctive treatment of 
chronic pyelonephritis following drug therapy. 


“38 14 Broadway 
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Reconstructive Surgery of the Hand* 


P. S. O’REILLY, D.O. 
Glendale, Calif. 


Wounds of the hand, which occur in more than 
one third of industrial accidents, are the most neglected 
and generally the most poorly treated of all injuries. 
Many result in permanent injuries; in every large city 
there are thousands of crippled hands in need of repair. 

Hand injuries are usually first treated in the home, 
first-aid room of a plant, or in a doctor’s office. The 
first doctor who treats an injured hand plays the most 
important part in its ultimate functional restoration or, 
stated conversely, the first doctor who mistreats a 
hand usually causes irreparable damage. There are 
few types of surgery in which failure to utilize the 
most exacting technics and surgical preparations does 
not result in a tragedy of disability. 

In this paper I shall deal mainly with reconstruc- 
tion of the recently injured hand. Much can be accom- 
plished with time, patience, and care. A novice should 
not undertake this type of work. In order to diagnose 
and reconstruct a crippled hand properly, it is essential 
to have an intimate knowledge of the anatomy, me- 
chanics, and physiology of the normal hand. By know- 
ing the normal, the pathology existing in the injured 
hand becomes evident. 

Lacerations or wounds involving tendons, nerves, 
and bones should be treated only in the operating room 
where adequate facilities and equipment are available 
and where treatment can be carried out under aseptic 
conditions with proper assistance. Wounds can be re- 
paired primarily with satisfactory results if they are 
not grossly contaminated or if sepsis has not developed. 


~ *Presented at the meeting of the American Osteopathic Academy 
of Orthopedics, Los Angeles, October 19, 1953. 


GENERAL PRINCIPLES OF PROCEDURE 


A definite plan of procedure should be mapped out 
with each step of the operative procedure following in 
chronologic sequence. The primary aims are to restore 
functional position, sensation, nutrition, and adequate 
covering. The fingers should be left free of obstruc- 
tive scars. The thumb should be able to oppose the 
fingers, and the hand should open and close for grasp- 
ing. 


In the past I have used the non-touch skin technic 
of Bunnell,? where the injured hand is handled by a 
sterile piece of gauze or towel, and the glove is not 


allowed to touch the skin. If the latter occurs there 
is a break in technic, and the gloved hands must be 
dipped in iodine solution or washed. After attempting 
to master this technic, I discarded it for a more simple 
procedure. There can be no objection to the non-touch 
skin technic from a theoretic standpoint, but I find 
it impractical to use because of breaking technic many 
times during operation. It has been my experience that 
the natural resistance of the tissues of the hand to the 
usual bacteria found on the skin is sufficient to prevent 
their successful invasion of the tissues. If this were 
not true, every cut and abrasion would become infected 
with tragic consequences; yet the number of wounds 
that become infected, even with relatively poor care, 
is proportionately very small. A further objection to 
this technic is that it is impossible to maintain a sterile 
field because of capillary migration of fluids from the 
operative field onto and through the towels and drapes. 


‘ 
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In my opinion, it is also too time consuming in the 
hands of most physicians. 
OPERATIVE TECHNIC 

The necessary facilities for operative procedure 
are (1) maintenance of facilities for aseptic surgical 
technic, (2) maintenance of hemostasis with pneumatic 
cuff, (3) trained assistants, (4) adequate lighting, (5) 
general or brachial block anesthesia, (6) proper instru- 
ments and suture material, and (7) special dressings 
and splinting to relax suture lines. 


PREOPERATIVE EXAMINATION OF INJURED HAND 

Laceratidns of the hand or wrist which involve 
nerves also frequently involve tendons. Before pro- 
ceeding with surgical repair of the injured member a 
short history and examination of the injury will, in 
most cases, determine the structures involved. By 
having the patient attempt to flex or extend the pha- 
langes, one can determine readily whether or not there 
is tendon involvement. It is just as essential that the 
injury be examined for loss of sensation as of motion. 
If a nerve is severed there is loss of perception of 
sharp stimuli and light touch over the area of nerve 
distribution. A pin prick in this area will test the sen- 
sation of pricking, while a cotton swab will serve to 
test the sense of light touch. It is well to compare these 
two sensations on the same area of the opposite hand. 

When an injury is at the level of the proximal 
half of the palm or wrist one must examine for loss of 
motor power of intrinsic muscles supplied by the me- 
dian and ulnar nerve. Severance of the median nerve 
will result in isolated sensory loss of the distal half of 
the volar surface of the index finger and the distal 
halves and dorsal surface of the index and middle 
fingers. There will also be diminished acuity to sensa- 
tion by pin prick or light touch over the radial aspect 
of the palm, the volar surfaces of the thumb, index, 
middle, and radial half of the ring finger. Motor power 
depends upon the location of the lesion of the median 
nerve. A lesion of the median nerve at the wrist 
will involve the radial group of thenar muscles and the 
first and second lumbricales, whereas a lesion of the 
medial nerve in the distal portion of the palm or the 
fingers will not result in loss of power but in dimin- 
ished sensitivity to sharp or light touch distal to the 
lesion. 

Severance of the ulnar nerve results in an isolated 
area of anesthesia over the entire fifth digit, with di- 
minished sensitivity to sharp and light touch over the 
ulnar portion of the hand and volar, dorsal, and ulnar 
aspects of the ring finger. Following severance of the 
ulnar nerve at the level of the wrist there will be a 
loss of motor power of the interosseus muscles, the 
two ulnar lumbricales, and the hypothenar muscles, 
resulting in a claw hand. 

Severance of the radial nerve at the level of the 
wrist or distal to it will result in no loss of motor 


power, but there will be diminished cutaneous sensation - 


over the first dorsal interosseus muscle over the dor- 
sum of the thumb and complete anesthesia over a 
small area of the muscle. Rarely there is no isolated 
loss of sensation. 
SURGICAL PROCEDURE 

Either general or brachial block anesthesia is used. 
No antiseptics are used in surgical preparation of the 
arm. The hand, wrist, and forearm are shaved, then 
scrubbed with plenty of soap and water. The wound is 
thoroughly but gently cleansed with soap and water, 
but not scrubbed. A pneumatic tourniquet is placed 
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about the upper arm, and the hand and arm are ele- 
vated for a few minutes. The cuff is then inflated to 
250 mm. of mercury. The wound is inspected care- 
fully, and if better exposure is indicated, it is enlarged. 
Great care is taken not to incise across the flexor 
creases, as this will leave disabling keloid scars. All 
foreign materials are removed, and devitalized tissues 
are excised with a sharp scalpel. All injured vessels 
are ligated with fine cotton. The tendon ends are lo- 


‘ cated and brought into the field. If possible, this should 


be done without the use of hemostats, as the grasping 
of a tendon by a hemostat crushes the end of the 
tendon. After the end of the tendon has been anchored 
it should be fixed with a suture for further handling. 
All tissues should be handled with extreme delicacy. 
Traction should be placed on the proximal end of the 
tendon until it overlaps the distal severed end. The 
proximal tendon is then transfixed by passing a stain- 
less steel pin crosswise through the tendon proximal 
to the severed end. It is necessary to be sure the tendon 
is not rotated before suturing it end to end. Severed 
nerves are next repaired. The pneumatic tourniquet 
is then released and firm pressure is placed over the 
wound for 10 minutes. Following this all large drain- 
ing vessels are ligated and the skin wound closed. 
Provision for adequate drainage is made and drainage 
is maintained for 24 hours. The wrist and forearm 
are immobilized in a plaster splint in a cock-up posi- 
tion with the involved fingers in partial flexion. Pro- 
visions should be made while the plaster spint is wet 
for bivalving it in order to prevent postoperative swell- 
ing. All noninvolved fingers are left free. When the 
patient is returned to bed the hand is kept in an elevat- 
ed position, and after he regains consciousness he is 
instructed to keep the hand elevated. When the patient 
is ambulatory, his arm can be kept in a sling. Dress- 
ings are not changed for 48 hours unless there is evi- 
dence of infection. Antibiotics in adequate doses are 
administered for a 5-day period or longer if necessary. 
WOUNDS WITH LOSS OF SKIN 

In wounds where there are large areas of skin 
loss over nerves and tendons, only the nerves should 
be repaired and the denuded area covered with a 
split-skin graft. Tendon repair should be left until 
later after the skin graft has completely healed. 

REPAIR OF NERVES 

The function of sensation in a hand is equally as 
important as the function of motion. In many cases 
it is more of a handicap to have loss of sensation than 
to have loss of motor power. With loss of sensation 
the patient will frequently burn his fingers and have 
difficulty in grasping small objects. Following nerve 
injury there are nutritional changes that result in stiff- 
ness of the finger joints and atrophy of the skin and 
subcutaneous tissues. Before proceeding with the re- 
pair of a nerve, a thorough searching examination and 
test for perception of sharp and light objects should be 
made. Nerves can be distinguished from tendons and 
vessels by their pinker color, softer texture, surface 
capillaries, and nerve bundles visible in the cut ends. 
A jeweler’s loop is invaluable in identifying injured 
nerves. In suturing nerves containing both motor ani 
sensory components there must be no axial rotation 
In order to determine whether or not axial rotation 
has occurred the ends of severed arteries in the nerv: 
sheath should be brought into alignment. This will 
give a true positioning of the nerve trunks. In the re- 
pair of severed nerves fine suture material, size 6-0 


black silk, should be used. The suture should be passed 
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through the nerve sheath, never through the nerve 
trunk. If a suture is passed through the nerve trunk 
it will produce a painful cicatrix in the nerve trunk 
proper and result in a painful disabling lesion that will 
necessitate further surgery to relieve the condition. 


REPAIR OF TENDONS 

I cannot overemphasize the fact that repair of 
tendons must be made in the operating room where 
adequate facilities and equipment are available and 
where successful repair can be undertaken with the 
aid of aseptic surroundings and trained assistants. 
Only then can good functional results be expected. 

The repair of all tendons should be done under 
general anesthesia or brachial block, using a pneumatic 
‘ourniquet for the arm. After proper preoperative 
preparation, all foreign materials and devitalized tissue 
are removed from the wound. Repeated irrigation with 
saline solution or sterile water is necessary to effect the 
removal of small clots of blood and foreign material. 
'f indicated, the wound may be enlarged for adequate 
exposure. 

Primary repair of a tendon should be performed 
as early as possible and not be put off until a time more 
convenient for the surgeon. Bailey? sets the maximum 
time for primary tendon repair at 8 hours, even 
though antibiotics are available for use or have been 
used. Olson® states that if antibiotics have been used 
primary repair may be made up to 12 hours after a 
tendon has been severed. After this period has elapsed 
the tendon should be left until the wound has healed 
without infection and secondary surgery can be under- 
taken. It is important to remember that poor surgical 
judgment and improper facilities can. only result in a 
hand that is beyond all hope of later functional restora- 
tion. It must also be remembered that if primary re- 
pair of a tendon has failed, prognosis for a successful 
secondary repair of the tendon is indeed poor. Both 
sunnell’ and Bailey? favor the immediate repair of all 
severed tendons with the exception of flexor tendons 
severed within their sheaths in the fingers. Experience 
with the technic employed has shown that suture of 
tendons in this location rarely succeeds in restoring 
useful function; even though the flexor sublimis was 
removed suture of both tendons in this area invariably 
resulted in failure. They believe it advisable to leave 
severed flexor tendons in their sheaths and repair only 
the skin and digital nerves, leaving the tendons for 
secondary reconstruction. The one exception to this 
is when the divided tendon is in the distal crease of the 
finger where movement of the tendon is at a minimum, 
in other words, where the division of the profundus 
tendon is within a few millimeters of its insertion into 
the distal phalanx. 


Using a new technic of pinning tendons I have 
had success in restoring functional use of tendons that 
were severed within their sheaths. The procedure is as 
follows: 

After securing the proximal and distal ends of the 
tendon and anchoring them with sutures, traction is 
made on the proximal severed end of the tendon until 
it extends beyond the severed end of the distal 
portion of the tendon. A stainless steel pin is then 
placed transversely through the finger and tendon, 
about 1 inch proximal to the severed end, transfixing 
the tendon. A similar procedure is adopted in the distal 
portion of the tendon. This leaves the divided ends of 
the tendon relaxed and in easy position for repair with 
two silk sutures, 5-0, through the tendon. The entire 
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finger is then encased in a plaster mold with the pin 
incorporated in the plaster. This finger cast is left on 
for 3 weeks, when the pins and skin sutures are re- 
moved. I have found this method of tendon repair to 
be superior to other methods in use. In repair of a 
tendon it cannot be too strongly emphasized that when 
enlarging a wound or searching for the retracted 
severed end of a tendon, a midline incision must be 
avoided at all costs as it will only result in permanent 
disability. In suturing the divided ends of a tendon I 
prefer to use 5-0 black silk with an atraumatic needle. 
It should be emphasized that just as great care must be 
exercised in handling tendons as in handling nerves. 
They should be handled gently and never crushed by 
instruments or allowed to become dry. Suture knots 
must never be left between tendon ends. 

When severed tendons are difficult to locate be- 
cause of retraction into the palm of the hand, no at- 
tempt should be made to reach them through the 
tendon sheath with hooks, hemostats, or probes, as this 
procedure will serve only to traumatize the injured 
area further and result in permanent disability. A 
small transverse incision is made in the palm of the 
hand or at the wrist. Through it the tendon can be 
located. A small probe is then passed through the 
tendon sheath in a proximal to distal direction between 
the transverse carpal ligaments. A suture is then at- 
tached to the end of the probe and the end of the 
tendon, and the probe and tendon are drawn through 
the sheath. Distally cut ends of tendons are usually 
readily found and, if not, can be found by enlarging 
the original laceration or by flexing the involved digit. 
Tendons of the wrist can be found with very little 
difficulty, and I have never found it necessary to make 
a transverse incision further up the wrist to retract 
them. 

Repair of lacerations of extensor tendons gives 
better results than does repair of flexor tendons. How- 
ever, special consideration is required if the best re- 
sults are to be obtained. Following repair of the in- 
jured structures, the pneumatic tourniquet is released, 
vessels are ligated, and skin is closed with interrupted 
silk sutures. During the process of repair, the wrist 
and digits must be kept in a functional position, which 
is a cock-up position of the wrist with the fingers 
slightly flexed. If the extensor tendons are involved, 
the wrist is kept in a position of extension and the 
fingers in a neutral position of extension. 


POSTOPERATIVE CARE 

Postoperative care is just as important as the 
operation itself. Adequate antibiotics should be used 
until all danger of infection has passed. They should 
be used as a preventive as well as a curative measure 
and should be continued from the day of operation 
until the temperature is normal, approximately a 5-day 
period 

The patient is instructed when in bed to keep the 
hand elevated on a pillow or strapped to the side of 
the bed frame. When up and about, he should carry 
his hand and arm in a sling. 

In cases where stainless steel pins are used, the 
pins and sutures and plaster splint are removed in 3 
weeks. Following removal of the splint the patient is 
instructed to bathe the arm and hand daily in warm 
water and soap and to exercise the involved members 
actively during the day. Any paralyzed muscles should 
be supported until the return of motor power. Alter- 
nating sinusoidal current has been found helpful in 
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restoration of motor power. I have found that too 
early motion of the injured part will favor formation 
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Applied Anatomy and Physiology 
of the Intervertebral Disk* 


. W. V. COLE, D.O. 
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Kansas City College of Osteopathy and Surgery 


ANATOMY OF THE INTERVERTEBRAL DISK AND 
ASSOCIATED STRUCTURES 


The intervertebral disks are the uniting structures 
between the vertebral bodies of the spinal column. The 
union thus formed is considered a special type of 
symphysis.’ Each of the intervertebral disks is con- 
structed in a similar manner ; however, the details vary 
in different regions of the spinal column as the disks 
become larger and thicker in the caudad portions of the 
column. 

There are twenty-three intervertebral disks which 
total about one fourth of the total length of the spinal 
column and which are modified according to the spinal 
curves. Asa result the disks located in the cervical and 
lumbar areas are thicker anteriorly. Such a develop- 
mental adaptation permits the formation of the curves 
in the spinal column necessary for normal function. 

The disks themselves are made up of three parts, 
the hyaline cartilage caps on the inferior and superior 
surfaces, the central portion (nucleus pulposus), and 
an outside ring of tough fibrous material (annulus 
fibrosus). See Figure 1. 

The hyaline cartilage caps are closely attached to 
the surface of the vertebrae by means of thin, calcified 
cartilage and Sharpey’s fibers that extend into the 
bone. Toward the periphery of the body of the verte- 
brae, particularly the posterior side, the hyaline carti- 
lage becomes quite thin, leaving a slightly elevated ring 
of bone on the articulating surfaces (Fig. 2). 

The fibrous cartilage of the annulus fibrosus is 
tightly fused with the hyaline cartilage of the bodies 
of the vertebrae. Contained within this ring is the 
nucleus pulposus, a semifluid material, and this portion 
of the disk is considered by many to be the remnants 
of the notochord.? The nucleus is relatively tough but 


Fig. 1. Median sagittal sec- 
tion of the lumbar spine, ca- 
daveric material. The thin car- 
tilaginous plates (hyaline) are 
located on the inferior and su- 
perior surfaces of the bodies 
of the vertebrae. Wedging of 
the disks is not unusual in the 
lower spine. The lumbar nerve 
roots of the cauda equina can 
be seen passing through the in- 
tervertebral canals. 


*Presented at the Manipulative Teaching Session, Fifty-Seventh 
Annual Convention of the American Osteopathic Association, Chicago, 
July 15, 1953. 


Kansas City, Mo. 


can be seen in the lumbar region. 


plastic, and it is probable that the functional mass of 
the nucleus obeys the physical laws of an incom- 
pressible fluid.® 


A division between the nucleus pulposus and the 
annulus fibrosus is not always sharp, and the nucleus 
is more clearly demarcated in younger people than in 
adults. The nucleus pulposus is considered to be a 
functional unit in its own right and this becomes more 
obvious when pathologic alterations and the age of 
occurrence of certain lesions are considered. The nu- 
cleus pulposus occupies slightly different portions of 
the cartilaginous plates, and it is usually situated in a 
posterior position in relation to the center of the body 
of the vertebra. In the upper thoracic area it reaches 
its most anterior location. 


As was mentionel above, the distinction between 
the nucleus pulposus and the annulus fibrosus is not 
always sharp, particularly in advancing years, and 


Fig. 2. a. Inferior surface of typical cervical vertebra. 


Anterior lipping of the vertebra is normal in the area. The 
cancellous bony ring around the periphery of the vertebra can 
be seen. b. Thoracic vertebrae inferior and inferior-frontal 
views. Cup-shaped depression for the articulation of the disk 
can be seen. Concavity of the anterior body of the vertebra 
is typical for dried preparations. c and d. Inferior and lateral 
view of typical lumbar vertebrae. Thickened area of cancel- 
lous bone is obvious in the lumbar area. The cupping of the 
articular surface of the vertebra is much less in this specimen 
than in that from the thoracic area. The relatively posterior 
location of the nucleus, represented by the spongy bone area 
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Fig. 3. Intervertebral disks. a. Fetal disk, about 4% 
months. Note the homogenous appearance of the disk in com- 
parison to that of a 25-year-old male shown in b. Differentia- 
tion between the nucleus and the annulus was not present in a. 
The specimen b was removed at autopsy and demonstrates the 
complete differentiation of the annulus and the nucleus. The 
anterior portion is toward the top of the photograph; the an- 
‘erior longitudinal ligament is fused with the anterior portion 
of the disk. 


there is a gradual blending of the two portions of the 
disk. In general terms, the annulus supplies the 
strength and tenacity to the disk and forms the union 
between the bodies of the vertebrae. 

It is generally believed that the disk is not simply 
passive in nature but that it is a complex organ with a 
structure and physiology peculiar to itself. The ar- 
rangement of the fibers within the annulus indicates 
that there is an intricate pattern of elements well 
adapted to withstand the stress and tensions placed 
upon it; on the other hand, contrary to the general 
function of ligamentous structures, the disk must with- 
stand the forces of torsion, weight pressure, and ex- 
pansion. 

In view of such facts, it seems indicated to con- 
sider the intervertebral disk as a functional part of the 
spinal complex with certain specific physiologic and 
anatomic characteristics and, therefore, subject to cer- 
tain pathologic changes. 

The chief anatomic characteristics of the disk 
have been described; the histologic characteristics 
should be reviewed before the physiologic and patho- 
logic alterations are considered. 

The nucleus pulposus has been described as a 
semifluid material ; however, it contains scanty stellate 
and fusiform cells and a fine fiber arrangement. The 
fibers are parallel to each other and extend from the 
body of the vertebra above to that below. Before the 
point of entrance to the hyaline cartilage over the body 
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of the vertebra, the fibers bend and enter the cartilage 
plates at an angle and extend for some distance into 
the substance of the cartilage. 

In the annulus fibrosus, the arrangement of the 
fibers is much more definite owing to the fact that the 
fibers are much heavier, yet because the transition 
from the annulus to the nucleus is gradual, there is a 
blending of the two types of fibers and the line of 
demarcation is indefinite. 

Beadle? considers the distribution of fibers ex- 
tremely important in the stability of the annulus fibro- 
sus and, therefore, of the entire disk. The first group 
of fibers is located around the periphery of the disk 
in a circular direction and passes into the hyaline 
cartilage to form a structure considered to be homol- 
ogous to the articular capsule. Outside of this thick 
group of fibers, smaller longitudinal bands attach 
themselves to the longitudinal spinal ligaments, pro- 
ducing a certain continuity of the disk system and the 
long ligamentous systems (both anterior and pos- 
terior), so that a separation of the outermost fibers 
of the disk and the fibers of the longitudinal liga- 
mentous systems is artificial. The third group of fibers 
passes over the bony edge of the vertebral body and 
extends for a short distance along the body and then 
sinks into the substance of the vertebra; these are 
considered to be Sharpey’s fibers (Fig. 4). 

The body of the vertebra is covered on the su- 
perior and inferior surfaces by the hyaline cartilaginous 
plates mentioned above. The bulk of the body of the 
vertebra itself is composed of cancellous bone, covered 
by a relatively thin coating of compact bone. The 
bony lamellae of the cancellous bone are more promi- 
nent in lines arranged perpendicularly to the upper and 
lower surfaces. This indicates the extreme degree of 
adaptation within the body of the vertebra because 
these lines are arranged to withstand the forces exert- 
ed on the cartilaginous plates (Fig. 5). 

When the gross arrangement of the spinal area is 
considered, the need for variations in arrangement of 
the trabeculations within the body becomes obvious. 
The spine has three anteroposterior presacral curves, 
and the line of gravity intersects the total column at 
certain levels. Only in the cervicothoracic, thoracolum- 
bar, and lumbosacral junctions does the line of gravity 
fall within the substance of the bodies of the vertebrae. 
This results in pressure stresses upon the vertebrae 
and a rotatory tension and compression which tend to 
accentuate the already existing curves.‘ For this rea- 
son, the lines of bony trabeculation within the body 
of the vertebra are so arranged as to withstand the 


Fig. 4. Intervertebral disks in situ. Disks removed from a 60-year-old male, cadaveric maternal. a. Mign thoracic region, 


laminectomy on the left. The differentiation of the nucleus from the annulus is definite. b. 
Differentiation between nucleus and annulus is definite. 
darkened area in upper left of the disk is calcification. Sharp differentiation between the nucleus and the annulus. 


vertebrae somewhat heavier and the disk rounder. 


Lower thoracic disk, body of the 
c. Lumbar disk, 
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Fig. 5. Median sagittal sec- 
tion of the lumbar and sacral 
spine. Anterior longitudinal 
ligament and posterior longi- 
tudinal ligament are fused to 
the intervertebral disks. Slight 
posterior protrusion of the disk 
between the fourth and fifth 
lumbar vertebrae (asympto- 
matic). 


stresses placed upon them and maintain the dynamic 
equilibrium of the spinal complex. 

Because of the cancellous bone formation of the 
body, traumatic forces have a tendency to force the 
nucleus pulposus into the body of the vertebra; how- 
ever, the architecture of the bony trabeculations is 
such that the occurrence of this lesion is prevented 
under normal circumstances. The same force has the 
tendency to produce wedging of the disks, particularly 
in the lumbar area. 

The blood supply to the body of the vertebra is 
received through a few small openings of its anterior 
surface. Nutrient vessels pass into the substance of 
the body, and on the posterior surface there are two 
larger openings for the passage of the basivertebral 
veins from the body of the vertebra. 

The consensus indicates that the blood supply 
to the disk itself is scanty or absent in the 
adult, but this point has been debated for some time. 
Authorities agree that in the embryonic stage there is a 
vascular supply to the disk which is eliminated as the 
individual approaches adolescence.’ It is the opinion 
of Bradford and Spurling* that the adult disk serves 
a purely mechanical purpose and is capable of main- 
taining its structure through a very low rate of me- 
tabolism. From the third decade on, nutritive mate- 
rials are obtained from the bone marrow of the body 
of the vertebra through the cartilage plates. The vas- 
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Fig. 6. a. Cross section through the hyaline cartilage plate of fetal (41% months) spinal column. Gross arrangement of 
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cular bed of the bone marrow reaches the hyaline 
cartilage plates where the spongy bone approaches the 
surface; further nutrition may reach the disk through 
the vessels supplying the periosteum and the spinal 
ligamentous systems® ( Fig. 6). 

The avascularity of the disk probably accounts for 
degenerative changes or alterations occurring after the 
third or fourth decade and failure of the disk to heal 
following trauma." 

The nerve supply to the intervertebral disk was 
reported by Jung and Brunschwig* who stated that 
there were no fibers within the disk itself. Nerve 
fibers were observed in both the anterior and the 
posterior spinal ligaments, yet the fibers present be- 
tween the annulus fibrosus and the ligamentous sys- 
tems did not enter the disk. Roofe,® on the other 
hand, reported the presence of unmyelinated fibers in 
the posterior portion of the annulus fibrosus and the 
posterior longitudinal ligament. 

Another possible nerve supply to the anterior liga- 
mentous structures was reported by Bradford and 
Spurling® who suggested that the recurrent nerve 
which originated distal to the dorsal ganglion and en- 
tered the spinal canal through the intervertebral fora- 
men could supply the ligaments, although the termina- 
tions of these nerves were some distance below their 
site of origin. Previous descriptions of this nerve’® 
referred to it as the recurrent nerve or the sinuverte- 
bral nerve of Luschka and stated that it was composed 
of a recurrent sensory branch from the dorsal root 
ganglion and a sympathetic twig, but was distributed 
to the membranes of the cord after passing through 
the intervertebral foramen. 

The nerve supply to other structures of the spinal 
complex is mainly segmental and derived from the 
somatic nerves of the particular spinal segment, chiefly 
through the posterior primary division. The possibility 
of an autonomic supply to these structures is con- 
sidered by Kuntz;'! however, the conclusion was 
made that the only autonomic nerves were those ac- 
companying the vascular supply. 

From the foregoing description it can be seen that 
the spinal complex is made up of many tissues, but 
that the intimate relationship of these tissues from 
both the anatomic and functional standpoint makes it 
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the neural elements, blood supply, and meninges is demonstrated. Annulus of the disk is very thin and no differentiation from 
the nucleus is present at this time. Blood vessel in the center posterior portion of the body of the vertebra. b. Low power mag- 
nification of the disk (100) demonstrating vascular channels (upper left) in the embryonic disk. Cells are fibroblasts. At 
the lower right the circular fibroblasts forming the annulus can be seen. c. High power photomicrograph (460) of the vas- 


cular channels in the embryonic intervertebral disk. 
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Fig. 7. a. Anterior longitudinal ligament. Fibroconnective 
tissue elements of the ligament fused with the anterior portion 
of the bodies of the vertebrae and the anterior portion of the 
disks. Enlargements of the body-disk junctions due to calcifi- 
cation of the disks and anterior lips of the bodies. (See Figure 
4c for cross section of the area.) b. Dissection showing the 
autonomic (sympathetic) chain ganglia on the bodies of the 
vertebrae. The anterior longitudinal ligament on the left of 
the preparation. c. Dissection of the sympathetic trunk and the 
transverse processes removed to show the spinal nerve and 
the connections to the sympathetic trunk. 


impossible to discuss one without considering its rela- 
tionship to the others, either normally or patholog- 
ically.?? 

In keeping with the above concept, it becomes 
necessary to consider the spinal ligaments and their 
relationship to the intervertebral disk which itself, at 
least functionally, is a part of the ligamentous system. 

Steindler* classifies the ligaments into the longi- 
tudinal tract system, serving to bind the different 
vertebral segments together into a mechanical and 
functional unit, the longitudinal segmental system, 
which serves to secure segment to segment, and the 
articular and capsular system (Fig. 7). 

The first system includes the anterior longitudinal 
ligament, the posterior longitudinal ligament, and the 
ligamentum supraspinale; the second system includes 
the ligamentum interspinalia, ligamentum intertrans- 
versale, and the ligamenta flava. The third system 
includes the structures associated with the articular 
joints of the facets and the ribs. 

In any discussion of the spinal complex, the mus- 
culature of the paravertebral region is important, 
especially when such is an introduction to a discussion 
of pathologic conditions associated with the area. The 
segmental musculature system, or the third layer, is the 
most important. It is this group of muscles that re- 
ceives a segmental nerve supply, as do the vertebrae, 
and functionally serves to control the motion of the 
vertebral units. This should not be regarded as imply- 
ing that the superficial muscular layers are without 
significance, because the necessary functions of posture 
and locomotion are dependent upon the normal activity 
of these layers. 

It has been demonstrated by Denslow™ that in 
many types of postural involvement and functional 
disability alterations in the electrical potential of these 
muscles are present. Functional disturbances due to 
the vertebral articular strain (osteopathic lesion) affect 
the electrical activity of the superficial groups, and 
histologic evidence’ indicates the presence of con- 
‘racture in the short segmental muscles. 


Although the musculature of the dorsal area is 
not directly associated anatomically to the interverte- 
bral disk, it is through the functional activity of the 
muscles in part that stress and strain are brought to 
bear upon the disk. Owing to the close anatomic asso- 
ciation, referred pain originating in either the muscles 
or ligaments is many times confused. 

The third, or deepest layer, of musculature is 
divided into two groups, the ones that extend through- 
out the entire spinal column and those associated with 
the axis, atlas, and occiput. The former group is most 
important when the disk is considered and is further 
subdivided into the interspinales and the intertrans- 
versarii. 

The fascia of the back is divided into the lumbo- 
dorsal and the nuchal. The strongest portion of the 
lumbodorsal fascia is superficially located and forms 
an aponeurosis of the latissimus dorsi and serratus 
posterior inferior. The deep layer is developed only 
in the lumbar region, and the long muscles of the back 
are included between its two fascial planes. The an- 
terior layer runs from the inner lip of the ilium to the 
twelfth rib and is attached internally to the transverse 
processes of the lumbar vertebrae. Its upper margin 
forms a firmer tendinous band that passes from the 
transverse processes of the first and second lumbar 
vertebrae to the twelfth rib and is termed the lumbo- 
costal ligament.*® 

It appears that the significance of the fascial 
planes has not been stressed adequately when func- 
tional disturbances are considered. The fascial planes 
are connective tissue and follow the physiologic laws 
characteristic of such structures. Furthermore, these 
connective tissue planes are not entirely passive in 
their role and contain sensory endings (neurotendinous 
endings) that respond to various tensions and stresses 
placed upon them. For this reason, when the spinal 
complex is examined for disturbances severe enough 
to result in pain syndromes, not only the status of 
the intervertebral disk but also the status of the 
musculature and the fascial attachments should be 
evaluated. 


PHYSIOLOGY OF THE INTERVERTEBRAL DISK AND 
ASSOCIATED STRUCTURES 


The brief review of the anatomic characteristics 
of the spinal complex, with emphasis upon the anat- 
omy of the intervertebral disk, makes it apparent 
that any one of the components forming this struc- 
ture is subject to alterations in function and that each 
individual part has a definite role to play in the 
normal activities of spinal motion and posture. The 
diagnosis of intervertebral disk herniation has focused 
attention on this region, particularly in the lumbar 
area, although protrusion of the intervertebral disk 
occurs not uncommonly in the cervical area. This 
has apparently magnified the importance of disk 
herniations somewhat out of proportion to other 
pathologic conditions that frequently occur. It was 
pointed out by Spurling, Mayfield, and Rogers*® that 
thickening of the ligamenta flava may produce symp- 
toms equally as severe as those of a disk problem. 
Furthermore, the recurrence of vertebral articular 
strains (osteopathic lesions) in the lumbar and other 
spinal areas may simulate the occurrence of a disk 
syndrome, even though the symptoms are not as 
severe, but care should be taken not to disturb further 
the relationship of the tissues by radical therapeutic 
measures without complete evaluation. Because of 
the complexity of the area, there are many functional 
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Fig. 8. a. Developing annulus in a 4%-month fetal disk. Thick accumulation of fibroblasts interspersed with fibers. b and 


c. Magnifications (460 and 960) showing the detail of the fibroblasts. Figure 7b demonstrates the larger type of fibro- 
blastic cells, and 7c demonstrates the smaller type of cell. The cytoplasm is moderate in amount, and the cells are imbedded 


in an amorphous ground substance. 


disturbances that may occur and interfere with the 
function of the intervertebral disk and associated 
structures. For this reason it seems advisable to re- 
view the normal physiologic alterations occurring in 
the area. 

The disk throughout life undergoes natural altera- 
tions. The vertebrae and the intervertebral disks are 
not completely formed at birth and undergo progres- 
sive changes and modifications through life, adapting 
to the demands placed upon them. Approximately at 
the age of 25, the growth processes of the spine are 
complete, and developmental calcification is terminated. 
It was pointed out by Beadle* that the age at which 
calcification is completed varies widely. The develop- 
mental period, according to Schmorl,"’ is extremely 
important, and many cases of juvenile kyphosis are 
developmental, and in such instances the bodies fail 
to develop properly, particularly in the anterior region 
(Figs. 8 and 9). 

Injuries to the hyaline cartilage plates occur most 
frequently during adolescence. It was suggested by 
Wiles’® that either repeated minor injuries or sudden 
severe trauma plays a part in the production of disk 
disturbances. When the cartilage plates have been 
injured, the nucleus pulposus is able to permeate the 
resulting crack into the spongy bone of the body of 
the vertebra. The bone reacts by forming a shell of 
hyaline cartilage over the prolapsed tissue and later 
forms a layer of compact bone around the cartilage. 
Such a process is called Schmorl’s disease (Fig. 9). 

This process does not often occur in adults, and 
similar types of trauma produce wedging which re- 
sults in a condition known as Kiimmell’s disease ; this 
process is a gradual one. It is suggested then that 
adult bone does not respond in the same manner as 
adolescent bone; the injury does not become walled 
off as in the adolescent. 

Injury to the annular portion of the disk is be- 
lieved to occur usually during adolescence or early 
adult life, and probably is due to extreme trauma 
while in a position of flexion. It is possible that symp- 
toms do not result or appear immediately, but with 
the addition of more strain or progressive changes 
characteristic of advancing age, there is protrusion 
of the nucleus, producing the syndrome known as 
herniated or ruptured intervertebral disk. 


It should be stressed that the fluid content of the 
nucleus pulposus normally diminishes with age, and 
it appears that damage to the hyaline cartilage accel- 
erates the process. The dehydration process reduces 
elasticity and results in a mechanical interference in 
the distribution of stress, rendering the area more 
liable to injury. This undoubtedly adds to the com- 
plexity of the evaluation of low-back disturbances. 
It is impossible for manipulative therapy to restore 
the fluid content of the disk, yet it is entirely probable 
that such measures tend to restore the functional ca- 
pacity of the region by the normalization of associated 
structures in the spinal complex (Fig. 11). 

In the fourth or fifth decade, because of progres- 
sive dehydration of the nucleus together with the 
stresses placed upon the vertebrae, the bone of the 
vertebrae becomes distorted by spurs, tips, and lipping 
that in many instances do not produce clinical symp- 
toms. In the sixth and seventh decades, the disks 
may ossify, usually in the anterior position, fusing 
the bodies together. 

An excellent account of malformations of the 
intervertebral disk is found in Beadle’s monograph* 
in which he emphasizes that abnormalities in develop- 
ment may occur in the disk as well as in other spinal ° 
structures and in what otherwise is a normal spinal 
column. The major abnormalities described are the 
persistence of chorda tissue, nuclear expansion of the 
disks, and breaks in the cartilage plates. These cases 
are for the most part asymptomatic and are demon- 
strated only at autopsy. 

It is entirely possible that the progressive fluid 
loss of the intervertebral disk is due to inadequate 


. blood supply to the region. This fact undoubtedly is 


responsible for inability of the disk to heal, resulting 
in herniation. 
DISCUSSION 

The importance of some of the factors associated 
with the anatomy and physiology of the intervertebral 
disk has been suggested, and it seems pertinent at 
this point to correlate these facts with syndromes of 
clinical importance. 

One of the most distressing clinical symptoms 
resulting from dysfunctions of the spinal complex is 
sciatic pain. Although herniation of the disk is con- 
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Fig. 9. a. 


Photomicrograph demonstrating characteristics of the annulus fibrosus in a 25-year-old male (disk removed at 


autopsy). Scanty atrophic cells present. Hematoxylin and eosin stain does not demonstrate the fibers clearly. b. Section from 
the innermost portion of the annulus demonstrates the fibrotic arrangement of the connective tissue elements. c. Section at the 
junction of the annulus and the nucleus, no definite line of demarcation, few atrophic cells with scanty cytoplasm. 


sidered by some as the most important etiologic 
factor in the production of such pain, Judovich and 
Bates’ classified the causes of sciatic pain under the 
general headings of intraspinal, vertebral, plexus, and 
peripheral, relegating the disk syndrome to a relatively 
minor occurrence. It was ascertained by Steindler and 
Luck”® that in a series of 451 patients more than 20 
ner cent of the cases presenting low-back pain had 
symptoms which were reflex in origin and not due to 
nerve root compression. In these cases, local point 
tenderness suggested a disturbance in the distribution 
of the posterior division of the spinal nerve. This 
conclusion is in keeping with the osteopathic concept 
as it has been proposed that a similar situation is in 
existence when the articular strain is present. Many 
soft tissue lesions that precipitate backache are cur- 
able.*. The occurrence of fibrocystic cases, although 
uncommon, should not be overlooked. This indicates 
that not only the intervertebral disk, but also the 
tissues associated with it, should be evaluated in treat- 
ment of pain in the back. 

It is extremely doubtful that manipulative pro- 
cedures in cases of demonstrated ruptured disks alter 
the condition in the least. A discussion of this prob- 
lem** and the evidence from Pantopaque myelographic 
studies in eighteen patients, of which thirteen pre- 
sented the picture of ruptured disk, indicated no 
change in x-ray appearance in twelve patients follow- 
ing rotatory manipulation of the spine. Yet Poppen** 
reported four cases in which sudden complete para- 
plegia resulted following manipulation. 

The mechanisms of the vertebral disk under 
stress have been reported, most recently by Hoag and 


Fig. 10. Transverse section 
of the spinal column showing 
Schmorl’s disease in the an- 
terior portion of the body of 
the vertebrae. 


Rosenberg.** A partial explanation of the failure of 
the disk to be altered on rotation of the spinal column 
might be due to the fact that when sudden force is 
placed upon the disk, the column of disks is displaced 
laterally. The annulus serves to retain the expansion 
of the nucleus when force is applied; furthermore, the 
attachment of the annulus to the bodies serves to unite 
the whole column. This arrangement would serve to 
dissipate the force so that, by manipulative means, lit- 
tle force would be applied to the herniated area. It 
seems highly improbable that manipulative force of 
sufficient strength could be localized on a disk to pro- 
duce further protrusion or destruction of the annulus 
resulting in nerve pressure that would produce a 
paraplegic reaction. 

It should be stressed that under abnormal circum- 
stances in which the nucleus is no longer completely 
retained within the annulus, the inherent functions of 
the disk are lost and the annulus becomes a passive 
structure. Under such circumstances, the annulus is a 
ring of fibrous cartilage merely holding the vertebrae 
together. However, destruction of the annulus usually 
occurs in a single segment and the remaining disks 
retain their functional ability. 

The differences of opinion in the evaluation of 
low-back problems may be somewhat resolved if the 
complete picture of the spinal complex is observed. 
The tissues of the low back, with the exception of 
the disk, are too often disregarded in clinical evalua- 
tions. Livingston®® has stated that he is not sure that 
the emphasis placed upon a mechanical etiology of 
back pain is justified as most certainly a serious func- 
tional disturbance may result from lesions in which 
mechanical pressures are not demonstrable. 

Grant and Nulsen** concluded that the most im- 
portant consideration after the diagnosis of a ruptured 
disk is a realization of the improvement which can be 
expected from conservative treatment. Operation 
should never be advised after the first or second 
attack. Later, given a definite clinical neurologic 
and roentgenographic picture of a ruptured disk, sur- 
gical removal may be considered. The patient should 
be clearly informed that, although the lower leg pain 
will be relieved, the low-back pain may persist. 
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Such conflicting opinions seem to indicate that 
in specific disk syndromes surgical intervention has 
at least something to offer. On the cther hand, the 
complicated anatomic and physiologic structure of the 
spinal complex makes it probable that some other 
pathology may be the etiologic factor in the production 
of law-back pain, and, in spite of the occurrence of 
disk herniation or rupture, this may not be the basic 
cause of the trouble. Such a concept was summarized 
by Schlesinger?’ who stated that low-back syndromes 
and the gamut of their sequelae depend upon progres- 
sive involvement of an array of anatomic structures, 
each with its special signature in terms of signs and 
symptoms. The goal of treatment is specificity and 
the elimination of the malfunction of the dynamic 
architecture of the musculoskeletal system. Complete 
familiarity with the various pathologic lesions and 
their interdependence has ultimate value not only in 
diagnosis and treatment but, perhaps even more im- 
pressively, in prophylaxis. The very name “low-back 
syndrome” carries a conceptual hazard in suggesting 
a general form of therapy. 

It seems advisable at this point to summarize the 
pathologic alterations that occur and result in a low- 
back syndrome. In the disk there may be: (1) injury 
to the hyaline cartilage, (2) injury to the annulus 
fibrosus, or (3) dehydration of the nucleus pulposus 
(abnormal).?* In the ligamentous structures, thick- 
ened ligamenta flava may produce symptoms of root 
involvement.?® Myofascial alterations may produce 
the same type of symptomatology and finally contrac- 
ture of the deep lumbar muscles. 

With so much controversial evidence in existence, 
it seems pertinent to examine the structural compo- 
nents of the spinal complex from the osteopathic 
standpoint. Attention has been directed toward an 
evaluation of the symptoms of the region by osteo- 
pathic physicians**** in an attempt to correlate the 
occurrence of vertebral articular strains (osteopathic 
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lesions) and the symptoms of pain emanating from 
the region. Anatomic and physiologic considerations 
of the region indicate the close correlation of all parts 
of the spinal complex. It is not uncommon to observe 
severe painful reactions in which no discontinuity of 
tissue can be demonstrated. In these cases there are 
symptoms, such as limitation of motion, rigidity of 
the muscles, and localized pain or tenderness, indicat- 
ing that a disturbance in function is present. Further- 
more, in these instances, manipulative therapeutics 
frequently eliminate the difficulty. 

The entire range of pathologic entities associated 
with the low back has been summarized by Dressler,** 
and although the majority of the discussion was 
directed toward the low-back problem, the same line 
of approach may be applied to the entire spinal area. 


SUMMARY 


The anatomy and physiology of the low back have 
been reviewed with particular emphasis upon the 
anatomy and physiology of the intervertebral disk. 
The anatomic characteristics of the disk have been 
reviewed from the standpoint of histology and anat- 
omy, as were the progressive and regressive changes 
occurring in the disk in the aging process. The 
attempt has been made to stress the variations and 
significance of the intervertebral disk at different ages 
and the anomalous variations that occur. 

Common pathologic alterations of the disk have 
been reviewed and the circumstances associated with 
their occurrence mentioned. The relationship of the 
disk to the spinal complex has been stressed, and 
the functional significance of the disk in relationship 
to the ligamentous system of the vertebral column 
mentioned. 

A brief review of the evaluation of disk problems 
and the importance of an osteopathic diagnosis of 
low-back problems has been given. 
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II—THE CLINICAL ASSEMBLY— 
A STUDY OF TRENDS 


The continuance of osteopathy as an independent 
and complete school of medicine is in part dependent 
upon the maintenance of organizational unity that it 
has achieved over the years. The December JouRNAL 
called attention to one trend in the profession that is 
undermining its organizational strength—the trend 
toward divisibility evinced by the rise of specialties 
in osteopathic medicine and the consequent withdrawal 
of specialty groups from organizational participation 
with the American Osteopathic Association. 

A countertrend was reported in the JOURNAL, rep- 
resented by the Annual Clinical Assembly of the 
American College of Osteopathic Surgeons. It was 
pointed out editorially that the Clinical Assembly had 
developed technics and methods by which the autono- 
my of each of its five component bodies was preserved 
but an essential oneness of five specialized segments 
created. 

The significance of these trends as they relate to 
the profession’s future organizational unity is made 
the subject of further analysis in the paragraphs which 
follow. 

In addition to the annual scientific sessions of the 
American Osteopathic Association, there are fourteen 
national groups that hold yearly programmed meetings 
of scientific or clinical nature. Four of these groups 
meet, at least in part, concurrently with the A.O.A.; 
five of them meet as separate units; and five more 
constitute the Clinical Assembly. Of the fifteen na- 
tional bodies that conduct annual program sessions ten 
have no meeting ties with the parent body, the A.O.A. ; 
the five that meet as the Clinical Assembly are as com- 
pletely isolated from the one body that represents the 
entire profession as is any group meeting singly. 
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Osteopathic specialization organizationally has resulted 
in organizational segmentation: the end result, osteo- 
pathic divisibility. And divisibility places the profes- 
sion in jeopardy. 

A profession widely segmented is one in which 
cross-purposes have full opportunity to play. An 
awareness of such a problem in the osteopathic pro- 
fession was made a matter of record in 1947 when the 
House of Delegates by resolution stated that: “Ideally, 
all groups, the parent A.O.A. and its affiliated, auxil- 
iary and allied groups, should meet at the same time. 
To meet in such manner indicates a oneness of pur- 
pose, furthering the education of osteopathic physi- 
cians for better public service, strengthening the over- 
all position of the [organization].” Again in July, 
1951, the House called for “closer cooperation between 
osteopathic specialty groups and the American Osteo- 
pathic Association, the parent group of organized 
osteopathy.” 

On December 5, 1951, the Executive Secretary 
of the A.O.A, addressed a letter to officers of organi- 
zations auxiliary to or allied with the American Osteo- 
pathic Association, in which he stated that seventeen 
organizations (including executive committees and 
boards as well as those groups that hold program 
meetings) “already hold their official annual meetings, 
or at least one of their official meetings, in the same 
convention city as that of the A.O.A. .. . during or 
immediately preceding or immediately following the 
A.O.A. Convention.” In that letter the Executive Sec- 
retary explored the advantages of concurrent meetings 
and suggested a possible schedule which, he stated, 
was open to an “infinite variety of modifications.” The 
letter remains an important document today, not be- 
cause of a. suggested methodology, which may be dated, 
but because the letter established a premise to which 
time has given even greater validity. It was not then, 
or is it now, possible to controvert this statement: 
“|. . the profession, as does the whole of the healing 
arts, stands in a precarious situation in the society of 
today. Medical prestige wanes. We can regain it by 
careful planning ahead for the interests of all.” Since 
the time of this statement repeated consideration has 
been given by the Board of Trustees to this problem 
of separateness and the feasibility of concurrent meet- 
ings. 

Against the background of recognition, prelimi- 
nary consideration, and exploration the problem as- 
sumed a more concrete form in July, 1953, in a meet- 
ing of representatives of allied societies and specialty 
colleges. The agenda for the meeting called for a 
discussion of the possibility of holding two A.O.A. 
meetings a year—one dealing with organizational busi- 
ness, which would include the House of Delegates and 
the Board of Trustees of the Association, and another 
which would be a clinical assembly in which the 
A.O.A. and allied groups holding annual program 
meetings would participate. 

The meeting was well attended but the represen- 
tatives there seemed to be in a mood of observation, 
not of exploration and discussion. Nothing construc- 
tive was accomplished, nor was there any destructive 


— 


274 


action. And no blame can be placed for nonper- 
formance. The meeting may well have been, however, 
that kind of diffused effort which is so often a neces- 
sary preliminary to the development of a focus. There 
was no denial openly expressed of the existence of the 
premise which engendered the meeting ; it seems doubt- 
ful if such a denial was in the minds of the majority 
of the observers present. But it is obvious that those 
present were not ready to commit themselves to a 
solution of the problem, nor were they moved by any 
previously suggested solutions. The meeting was ad- 
journed sine die. 

In December, 1953, this column called attention 
to the “. . . two diverse and apparently contradictory 
influences at work within the osteopathic sector of or- 
ganized medicine,” both exemplified by the Annual 
Clinical Assembly. One was the trend toward special- 
ization with the resulting concomitant segmentation 
organizationally ; the other was the successful achieve- 
ment of an “organization” which secures the unity of 
five groups and at the same time maintains their au- 
tonomy. In uniting these trends the Clinical Assembly 
remains a distinct achievement. 


The Annual Convention of the American Osteo- 
pathic Association is a mature, highly experienced pro- 
fessional meeting. The Fifty-Seventh Convention held 
in Chicago in July, 1953, was one of the most success- 
ful in the profession’s history except for the number 
of doctors registered. Viewed as a collective effort 
it was a worthy projection of the profession. Of the 
four groups (neuropsychiatrists, pediatricians, in- 
ternists, and members of the Academy of Applied 
Osteopathy) that held meetings entirely or partly 
within the convention period at least one group did 
not feel strengthened by the joint relationship. Instead, 
its members felt submerged. This may have been due 
in part to a failure of technics of handling component 
groups. It may have been due to a feeling that the 
primary objective of the A.O.A. Convention lies in 
the sessions of the profession’s House of Delegates 
and its Board of Trustees, always concurrent with the 
program portion of the Convention. The Clinical As- 
sembly has a much lesser problem to solve since the 
necessary legislative and policy-making meetings of its 
component groups (boards of governors, executive 
committees, and boards of directors) are not loaded 
with the problems of an entire profession. If the Clini- 
cal Assembly represents a successful reunification of 
professional groups, it may be due not only to good 
technics, but also to the absence of highly complex 
problems such as beset A.O.A. attempts toward a simi- 
lar achievement. 

The basic question remains—how to maintain a 
sense of organizational unity and professional integra- 
tion among the component bodies of the osteopathic 
profession, one of which is the national body itself. 
No section of the profession dares cut itself loose from 
the mass, nor can the mass lose any of its segments 
with impunity. The significance of interprofessional 
relations has been expressed by an osteopathic special- 
ist in language fraught with psychologic implications 
to every member: 
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“Osteopathy is my world and the profession is my 
family. Among my confreres I belong and I am some- 
body; away from them I am like a son or daughter 
away from home. I will quarrel and squabble with my 
fellow osteopathic physicians but will defend them to 
the end against an outsider.” There is a richness of 
meaning to this sense of unity that belongs with the 
individual and extends itself throughout the profes- 
sion. This profession must maintain a mass base by a 
process of synthesis, since it cannot attain it by nu- 
merical means. 

The unsuccessful attempt at solution of the prob- 
lem as evidenced by the July 11, 1953, Chicago meet- 
ing of affiliated groups should discourage no one. 
Rather the apparent -failure of that meeting in itself 
points up our segmentation and establishes the com- 
plexity of the problem. 

There is no dearth of leadership. There is no lack 
of experience. The A.O.A. Convention and the Clin- 
ical Assembly considered as program meetings are high 
achievements. Single specialty groups with but few 
exceptions have become mature experienced bodies. 
Yet there is no group which can escape the responsi- 
bility imposed upon it—recognition that continuing 
fractionation constitutes a commanding problem col- 
lectively. Exploration looking to unification must be 
continued. The two most influential bodies represent- 
ing program meetings attended by large numbers of 
osteopathic physicians are the Annual Convention of 
the American Osteopathic Association and the Clinical 
Assembly of the American College of Osteopathic 
Surgeons. The profession has the right to turn to 
these two groups especially for a leadership which will 
point the way toward the wholeness of a profession 
which can ill afford to fractionate itself. We have 
arrived at the condition of a minority group with 
majority status. That condition is an anomalous one 
in which survival is predicated upon an organizational 
strength and unity that far exceeds a strength achieved 
by weight of numbers. We hang together, or we shall 
hang separately. 


THE PROGRESS OF ANESTHESIOLOGY 

The progress of anesthesiology as a specialty of 
osteopathic medicine was confirmed by the recent 
granting by the Board of Trustees of the American 
Osteopathic Association of specialty college status to 
the American Osteopathic Society of Anesthesiologists. 
Six years have passed since the Bureau of Hospitals 
of the AOA set up the first approved residencies in 
anesthesiology, and it has been but 3 years since the 
Society was given affiliate status. Since 1947 a number 
of young men well trained and experienced in anesthe- 
sia have been made available to osteopathic hospitals, 
but the demand for their services still exceeds the 
supply. The foresight of the Bureau of Hospitals, the 
cooperation of the Board of Surgery, and the watchful 
supervision and strong support of the Board of Trus- 
tees have borne fruit. The time has come when our 
larger institutions can ill afford not to have doctors of 
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osteopathy qualified in anesthesiology as directors of 
that department. Our smaller institutions must be 
provided with young doctors who have been made safe 
for anesthesia by at least a minimal degree of training 
and who are continuing properly supervised study. 
The profession has the right to expect from the College 
of Anesthesiology assistance in such a program, for 
specialty colleges base their right to existence on being 
teaching bodies. 


The above is a record of progress of one sort, 
organizational in type, providing a framework of im- 
plementation for maintenance of standards, for further 
training, and for supply. Progress of another sort 
characterizes the anesthesiology of all of medicine, not 
merely the osteopathic sector, 


The current literature on anesthesia mounts in 
quantity and advances in quality as this specialty de- 
emphasizes its technical aspects and becomes recog- 
nized for what it is, primarily a field of medicine and 
only secondarily a technical skill. During the past 
year considerable attention has been given to the haz- 
ards of modern anesthesia, especially as they relate to 
cardiac arrest. The technics of resuscitation have 
received rightfully a large place in the literature. 
There have been so many spectacular reports of resus- 
citation after cardiac arrest in the lay press that the 
question arises if the time has not come for more 
conservatism in anesthesia. 


Such must have been the point of view of the 
editorial writer in the July, 1953, issue of Surgery, 
Gynecology and Obstetrics calling attention to the 
actual increase in the death rate under anesthesia 
over that of 10, 20, 30, or 40 years ago. A massive 
survey of 1,344 cases of anesthetic deaths was made 
under the direction of the chairman of the depart- 
ment of surgery of the New York University College 
of Medicine, postgraduate division. A relatively large 
percentage of these deaths occurred in young patients. 


Also the special series of 212 deaths from thirty 
leading medical centers revealed that one death from 
cardiac failure occurred for each 2,384 anesthetics. 
While data are not available for the earlier decades the 
researchers of these surveys are impressed that such 
an incidence represented a definite increase. These 
deaths were due to cardiac arrest on the operating 
table or in diagnostic examining rooms where medica- 
tion was employed. 


The report calls attention to two causal factors in 
such deaths—actual cardiac standstill and cardiac 
fibrillation, the latter much more readily induced in 
youth due to cardiac susceptibility in the young to 
external influences, either to medication or anesthetic 
agents. 


The study presented evidence that the use of 
multiple drugs and anesthetic agents increases the inci- 
dence of cardiac arrest. The researchers call attention 
to the need for complete oxygen saturation at all times, 
assisting as it does “in the enzymatic destruction of 
the many drugs and agents frequently employed.” 


It may be assumed that the deaths reported oc- 
curred in institutions where anesthesia is under the 
immediate direction of qualified anesthesiologists and 
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that their skill cannot be questioned. Actual anesthesia 
of a given patient, however, is most often conducted 
by a technical anesthetist or a resident under the super- 
vision of the anesthesiologist. It is not possible for the 
director to be immediately present in all of the operat- 
ing rooms of a large institution where anesthetic 
procedures are being conducted concurrently. The 
complicated types of modern anesthesia are procedures 
of such delicate balance and skilled judgment as to 
demand the almost constant presence of the physician- 
anesthetist (anesthesiologist). This report wisely sug- 
gests a return to simpler technics where there is a 
much greater margin of safety (e.g., the use of ether). 
The implications of this study are so serious as to 
suggest that every osteopathic hospital should make its 
own record of anesthetic deaths of the last decade a 
matter for re-examination by the surgical, anesthesia, 
and medical staffs. The direct responsibility for 
deaths occurring on the operating table rests upon 
these staff members. 


During the last 3 to 4 years a large body of 
literature has appeared on the recognition and treat- 
ment of cardiac arrest occurring on the operating 
table. Emphasis has been properly placed on the 
technics of manual compression of the heart that is 
at standstill. 


Differentiation between complete cardiac arrest 
and ventricular fibrillation must be made. If fibrilla- 
tion is present cardiac compression must be continued 
until a defibrillator is put in operation. As in stand- 
still there is no pulse, no heart sounds; the condition 
of fibrillation can be differentiated only by direct vision 
(and/or an electrocardiogram). The distention of 
the heart and the cyanosis of the cardiac muscle are 
pronounced. In either event, manual compression is 
essential for oxygenation of the heart and brain. 


Too many reports of cardiac arrest appear in 
which there is too little evidence of an awareness of 
the necessity for immediate intratracheal intubation 
and the opening of an airway to insure the delivery 
of oxygen to the lungs. Without an open airway 
manual compression is of no avail. Massage of the 
heart, defibrillation when necessary, and the insurance 
of an open airway by intubation are of equal im- 
portance and must be done almost simultaneously. To 
make these technics effectual every hospital should 
have an organized experimental laboratory with peri- 
odic rehearsals on a dog by the anesthesiologist, the 
surgeon, and the operating room staff. 


The mere fact that these resuscitation technics 
have been well perfected in a few institutions, and 
could be perfected almost everywhere, does not mean 
that the first responsibility of the operating room team 
is not the prevention of cardiac arrest. The possibility 
of cardiac resuscitation on the operating room table is 
no license for taking wide risks in anesthesia. The 
institution of highly complicated anesthetic procedures 
is justifiable if they simplify and make more efficient 
the work of the surgeon; when such procedures be- 
come more complex and hazardous than the operation 
itself their use can be strongly questioned. Too often 
today the anesthetic procedure is major while the 
actual operation is minor. The surgeon and anes- 
thesiologist alike, concentrating on technics and 
methods, need to be reminded that the work they do 
is intended to heal and to preserve human life, not 
to place it in greater jeopardy. The old observation 
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facetiously expressed that “the operation was a suc- 
cess but the patient died” has a new meaning in the 
light of these facts. 

Osteopathic anesthesiologists, surgeons, and insti- 
tutions have long had a good record. Progress in 
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every field of medical procedure has become so rapid 
that it must be constantly assayed by the touchstone 
of good medical care, which means safety, security, 
and continuing life to the individual subjected to newer 
methods and technics. 


Notes and Comments 


Recently an ethical manufacturer placed a product 
on the market in two strengths, one for topical use, 
the other for injection. The packaging and labeling 
appeared to be satisfactory, but apparently the dif- 
ference was not sufficient to distinguish the topical 
product from the injectable one. Two deaths resulted 
in a hospital of repute. The first act of the manufac- 
turer was to send out a sticker to be affixed to all 
packages, thus relabeling the topical product. Fearing 
that this safeguard was not adequate, they recalled 
all the topical product in order to redesign packages 
and relabel bottles. The Food and Drug Administra- 
tion was instrumental in wide notification of the re- 
call, and the problem was made the immediate concern 
between the manufacturer and the agency. Result: 
maximum protection of the public. It is not necessary 
that these occurrences be made a matter of publicity, 
but it is important that physicians, pharmacists, and 
the public appreciate the excellence of this phase of 
medical care resulting from a service of government 
joined to a high ethical sense of commercial firms. 


No advance in medical standards looking to the 
protection of the public has been of greater moment 
than that shown in recent years by ethical manufactur- 
ers of pharmaceutical products in their cooperative 
effort with the United States Food and Drug Adminis- 
tration to secure and maintain the purity of their 
products. 

The first move of the government to safeguard its 
citizens against impurities, substandard products, and 
untruthful and uninformative labeling was through 
the enactment of the Food and Drug Act of 1906. 
This law and its subsequent revisions were implement- 
ed and enforced by organizations under different titles 
until the Food and Drug Administration was set up in 
1931 as the investigating and enforcement agency. 
That agency has undergone modification and strength- 
ening, additional legal powers of enforcement having 
been given to it during the last session of Congress. 
The Washington headquarters now consist of an ad- 
ministrative, technical, and service staff. For enforce- 
ment purposes the United States is divided into sixteen 
district territories, each with headquarters manned by 
chemists and inspectors and fully equipped with test- 
ing laboratories. Within these district territories are 
three subdistricts and thirty-seven inspection stations. 


No new drug may be placed on the market until 
the manufacturer has submitted evidence establishing 
its safety for use, and the Food and Drug Adminis- 
tration has approved the application of the manu- 
facturer. The program has been years in developing 


and has resulted in a purity and potency of drugs un- 
known elsewhere in the world. The success of the pro- 
gram today is due in part to the highly developed sense 
of responsibility for public welfare manifested by 
manufacturers in their cooperation with govenment 
agencies. 


The Food and Drug Administration has been most 
cooperative with all medical associations in immediately 
relaying important information that enables them to 
safeguard the health care of the American people. 


x * 


A “World Directory of Medical Schools” has 
recently come off the presses. Its statistics in English 
and French were compiled in Geneva by the World 
Health Organization with the help of the International 
Association of Universities. The book is the result of 
a 2-year survey in eighty-four countries and territories. 


The study is said to reveal a shortage of medical 
training facilities even in highly developed countries, 
not only to accommodate all applicants, but to produce 
enough doctors and nurses to meet the increasing de- 
mand. Five hundred institutions are listed in the di- 
rectory. Sixty-one of these medical schools are located 
in the Soviet Union, but information other than their 
names is totally lacking. The United States has the 
largest number of medical schools, seventy-nine. Ap- 
proved colleges of osteopathic medicine which are to 
be found only in the United States are not listed. 
Third on the list in number of schools is Japan, with 
forty-six, twenty-one of which have been established 
since the end of World War II. India has thirty-four, 
Britain twenty-seven, France twenty-five, and Italy 
twenty-one. 


The book sells for $4. It can be purchased at the 
International Documents Service of the Columbia Uni- 
versity Press, 2960 Broadway, New York City. 


x * 


To the osteopathic physician generally there is 
rarely an issue of The Journal of Bone and Joint Sur- 
gery which does not have one or more articles of 
significance. The doctor of osteopathy specializing in 
orthopedic surgery finds the Journal indispensable. 
The fiftieth anniversary issue (July, 1953) with its 
appropriate gold and white cover is one of unusual 
interest. An editorial embodies a brief history of the 
publication which has become the official organ of 
American and British orthopedic surgery—the Journal 
is published in American and British volumes, the two 
covering the field of the English-speaking division of 
orthopedics. Two other features of special interest to 
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osteopathic physicians are “A Historical Review of the 
Studies and Investigations Made in Relation to Human 
Gait,” by Arthur Steindler, M.D., and “Alterations of 
the Lumbar Curve Related to Posture and Seating,” by 
J. Jay Keegan, M.D. 


* * 


A recently published source book on nursing per- 
sonnel has been made available by the United States 
Public Health Service. It employs a new classification 
for nurses that should find wide acceptance because 
of the widening categories of nursing service. Re- 
placing the older terms “registered nurse” or “graduate 
nurse” is the term “professional nurse” used “to in- 
clude all nurses who have been graduated from schools 
whose diplomas are recognized by a State nurse ex- 
amining board as conferring eligibility for examination 
for licensure and registration.” Because of various 
state registration regulations the term “professional 
nurse” is a broader one. 


The manual defines “practical nurse” as one who 
has completed a 9-18 month formal course of study 
or who has been licensed on the basis of experience. 
The term “nurse’s aide” is used to denote nursing 
personnel who are trained on the job and includes 
attendants and orderlies. These last two groups are 
classified as nonprofessional nursing personnel. 


In 1950 the ratio of professional nurses to popu- 
lation was 249 per 100,000. In 1910 the ratio to 
population was 55 per 100,000. Nursing is increas- 
ingly a woman’s profession as evidenced by decline 
since 1900 of the proportion of males among pro- 
fessional nurses from 6 per cent to 2 per cent. The 
number of schools of nursing has dropped quite 
steadily since 1930 when the total was 1,884. In 1950 
there were 1,190 schools, but the graduations have 
increased. Thirty-seven states have licensure laws for 
practical nurses. 


Nurses work in six major fields: hospitals and 
related institutions, private duty, public health, doctors’ 
and dentists’ offices, industry, and nursing education. 
Hospitals employ more than half of all professional 
nurses. Professional nurses in private duty make up 
the next largest group. About half of these nurses 
work in hospitals. Their services are contracted for 
by their patients rather than by the institution. 


* * 


Attention of administrative personnel of small 
hospitals especially is called to a “Nurses’s Procedure 
Book,” compiled by Irene Warn, R.N., Superintendent 
of Nurses of the Chicago Osteopathic Hospital for use 
there. There appear to be no details of nursing pro- 
cedure which Mrs. Warn has not covered simply but 
fully in her 119-page mimeographed volume. In this 
continuing period of short supply of properly trained, 
highly skilled, and experienced nurses, this compilation 
will be found most valuable. For further information 
write Chicago Osteopathic Hospital, attention Mr. E. 
L. Herbert, Administrator, 5200 S. Ellis Ave., Chi- 
cago 15. 
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Development of an experimental antipoliomyelitis 
vaccine has advanced enough to justify its mass testing 
on children within a relatively short time. Such a state- 
ment was made by Dr. Jonas E. Salk, research pro- 
fessor of bacteriology at the School of Medicine of the 
University of Pittsburgh, speaking before a recent 
Conference of the American Academy of Pediatrics. 


Readers will not confuse the vaccine with gamma 
globulin which is designed merely to minimize the ef- 
fects of poliomyelitis. The vaccine, if successful, 
would prevent the disease. 


The National Foundation for Infantile Paralysis 
anticipates that the study which will get under way 
early this year will involve hundreds of thousands of 
children during nonepidemic periods. These individ- 
uals will be followed up during subsequent outbreaks 
in their communities. Several experimental vaccines 
are being used, but all are prepared from all three 
types of the polio virus. Dr. Salk stressed that evi- 
dence was complete on the safety of the vaccines being 
used, since rigorous tests proved that the virus in the 
vaccine had been killed with formaldehyde. 


* * 


Reprints of an article on a method for measuring 
the streptomycin productivity of the various strains 
and mutants of Streptomyces griseus by use of dihy- 
drostreptomycin are available through the Des Moines 
Still College of Osteopathy and Surgery. The article 
was selected for inclusion in Bacteriological Proceed- 
ings, 1953, and is by Jen-Yah Hsie, Ph.D., assistant 
professor of Public Health and Bacteriology of the 
College. Title of the reprint is M86. Dihydrostrepto- 
mycin Requiring Mutants of Mycobacterium ranae. 


x 


An informative article dealing especially with the 
detection of a predisposition to atherosclerosis will be 
found in the July 1953 issue of Geriatrics. The fam- 
ily and past history is of value as indicative of such 
predisposition, especially if concerned with a constitu- 
tional inadequacy of metabolism, familial gout, obesity, 
diabetes mellitus, hypothyroidism, coronary artery dis- 
ease, and other disorders. The degree to which the 
individual is exposed to stress arising from his social 
environment, economic status, and ambitions should be 
uncovered. The annual physical examination especially 
before age 50 should include a search for athero- 
genicity, looking to the institution of a program of 
prophylaxis and treatment while prevention and re- 
versal are possible. 

x * 


An application of certain of the principles em- 
bodied in the statement, “An Interpretation of the Os- 
teopathic Concept,” (Journal of Osteopathy, October, 
1953) will be found in the November, 1953, Bulletin 
on Rheumatic Diseases in a short article entitled 
“Blood and Nerve Supply of Joints.” The material is 
not new, but it gives consideration to functional needs 
of the musculoskeletal system. Write Arthritis and 
Rheumatism Foundation, 23 West 45th St., New 
York 36. 
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The Significance of Voluntary Health Insurance 
to the Nation* 
RICHARD M. JONES 


Director, Blue Cross Commission of the 
American Hospital Association 


Chicago 


Today more than half of the population of the 
United States possesses some type of health insurance. 
Approximately 90,000,000 persons, including depend- 
ents, are protected against the expense of hospitaliza- 
tion, while about two thirds of that number have 
surgical care expense protection. A substantially 
smaller number, about 28,000,000, have medical ex- 
pense coverage. Put another way, every other person 
in the nation has a means of economic assistance in 
time of illness. 

This phenomenon, for that is what it is, is typi- 
cally American. And when I say “American,” I 
include our Canadian neighbors where the health 
insurance record is almost identical to our own. If 
there were any doubts as to our progressiveness as 
a nation, the story of our development of health in- 
surance alone would dispel all of them. 

It has been said that “Nothing succeeds like an 
idea whose time has come.” But it is man who hits 
upon the idea and who makes it successful. The idea 
underlying the principle which makes health insurance 
work is not new. It has been compared, reverently, 
I assure you, to the parable of the Good Samaritan. 
It has been spoken of also as paralleling the ancient 
Chinese custom of paying the doctor when well for 
care when sick. But its first appearance in North 
America was in Canada in the seventeenth century. 
On March 3, 1655, at Ville-Marie on the Island of 
Montreal, this document was signed: 

Urbain Tessier dit Lavigne and 36 others, acting both for 
themselves and their families and children, contract with 
Etienne Bouchard, Master Surgeon of the Said Ville-Marie, 
for the latter to dress and to physic, of all sorts of illness, 
whether natural or accidental, except the plague of smallpox, 
leprosy, epilepsy and lithotomy or cutting for the stone in 
consideration of the sum of 100 sous each year, payable by 
each of the above mentioned persons in two terms and quarters 
and to treat also their children who may hereafter be born. 


Before the close of the seventeenth century, in 
August, 1681, likewise at Montreal, Rev. Mother 
Renee Le Jumeau, Superior of the Dames Religieuses 
Hospitaliers, contracted with Sieur Jean Martinent de 
Fonblanche and Antoine Forestier, master surgeons, 
for medical and surgical services to patients in their 
hospital “in consideration of the sum of 75 livres 
each for each year and upon condition that said sur- 
geons cannot claim or seek to recover anything else 
whatever from the said patients.” 

But the idea’s time had not yet come, for it was 
not until the late nineteenth century that hospital in- 
surance plans were developed in northern Minnesota 
to serve employees of lumber companies. Such pro- 
grams were confined to lumberjacks, miners, and em- 
ployees of other off-the-beaten-track enterprises until 
the twentieth century. 

In 1912 a hospitalization plan was organized in 
Rockford, Illinois, under the name of the Rockford 
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Association. It was a nonprofit organization, open 
to any resident of the community over 15 years of 
age and free from chronic illness. Benefits included 
6 weeks of hospital room and board and payment of 
the operating room fee. 

In 1921 a hospital in Grinnell, Towa, developed 
a plan covering cost of room and board and nursing 
up to 3 weeks. Special services were not included. 


The Thompson Benefit Association for hospital 
service was organized in Brattleboro, Vermont, in 
1927. It covered hospitalization expense up to a 
maximum of $300, including surgeon’s fees. 

The idea was being given attention. 


The year 1929 was historic in more ways than 
one. The start of the depression occurred that year, 
as we all know too well, but in December, 1929, at 
Dallas, Texas, was born the hospitalization plan which 
is considered the prototype of present-day Blue Cross 
Plans. The father of the Blue Cross infant, as well 
as its obstetrician, was Dr. (Ph.D.) Justin Ford 
Kimball, executive vice president of Baylor University 
in charge of the university’s scientific units, including 
the medical and dental schools, school of nursing, and 
Baylor Hospital. Dr. Kimball had previously served 
as superintendent of schools in Dallas and, in his 
survey of “Bills Receivable” by Baylor Hospital, gave 
special scrutiny to those of the Dallas schoolteachers. 
His study of the teachers’ hospital accounts made it 
clear that many of them had incurred obligations for 
hospital care which they could never be expected to 
pay in full. After a study of the records of the 
teachers’ sick benefit fund, one of the first of its 
kind in the nation, Dr. Kimball was convinced that 
payment by the teachers’ group of a nominal monthly 
sum would have taken care of the hospital expenses 
of the 10 per cent who required hospital service. 
Accordingly, the teachers, numbering more than 1,000, 
were enrolled in December, 1929, under a contract 
with Baylor Hospital entitling them to hospital service 
for a payment of 50 cents a month. 

Word of the Baylor experiment got around. 
Here was a new concept that not only assured hospital 
income, but also met the problem of payment for 
personal hospital care by prepaying its cost. Men of 
social purpose came to Dallas to study this idea whose 
time had come and took it to California, New Jersey, 


Minnesota, Louisiana, North Carolina, West Virginia. 


And they made it work in those places as it had 
worked in Texas. 


An innovation in applying the Baylor idea else- 
where was that the program embraced more than one 
hospital in the community. This was timely, for 
financing of hospital care was an acute problem in 
the early 30’s. Deep depression had settled over much 
of the nation. Although an increasing number of its 
patients were unable to pay for services, the com- 
munity hospital continued to serve all those whom 
illness brought to its doors. And at this very time 
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that individual incomes were being reduced, the kinds 
of services provided by hospitals were being increased 
through the advent of new and improved professional 
technics. Although the public was generally aware 
of these advances, it did not appreciate that new 
equipment and more highly trained personnel had 
forced hospital operating costs up. 

By the fall of 1937, one million people had 
availed themselves of this new way to place the costs 
of sickness in their monthly budgets. That first million 
grew to 3,000,000 by 1939, 10 years after the start 
of the Dallas experiment. At the close of its second 
decade, however, 36,000,000 persons were enrolled in 
Blue Cross. It was at that time, in 1949, that a dis- 
tinguished clergyman termed Blue Cross “the most 
significant social development of the past 50 years.” 
Certainly, the infant had grown faster and larger 
than even its most enthusiastic supporters had pre- 
dicted. 

I have omitted reference to any other type of 
health insurance program up to this point, and you 
may attribute it to an unwillingness to acknowledge 
others in this field. The reason is simple; it is that 
until 1935 there were no comparable hospitalization 
insurance programs in existence. In that year, some 
commercial insurance companies, having followed 
closely the successful pioneering efforts of Blue Cross, 
began offering indemnities toward the cost of hospital 
and surgical expenses. Today, their policyholders 
almost match the number of persons covered by Blue 
Cross, although benefits are generally inferior and 
their rules for acceptance of groups are more strict. 
To document my last statement, Blue Cross Plans 
devoted 88 per cent of income last year to payment 
of hospital care for their members while spending 
7.4 per cent for operating expenses. The average high 
benefit commercial insurance company used 70 per 
cent of income for claims and reported administrative 
expenses of 20 per cent. Blue Cross will accept five 
persons as a group, while commercial insurance con- 
cerns usually set their minimum for groups at 
twenty-five. 

The cash indemnities of commercial insurance 
companies and the service benefits of Blue Cross 
Plans are undoubtedly well known to all of you, so I 
shall not take time to detail them. Suffice it to present 
some statistics on total expenditures for hospital care. 
In 1951, the last year for which the figures are avail- 
able, Blue Cross Plans paid half a billion dollars to 
hospitals, a sum which represented about 30 per cent 
of hospital patient income. Insurance companies paid 
$200,000,000 to policyholders for hospitalization ex- 
pense. Addition of these two figures indicates that 42 
per cent of hospital patient income is being paid by 
what have been termed “third party agencies.” In 
some of the larger, more heavily enrolled cities, this 
percentage runs as high as 70 per cent. 


So far, I have dealt with the historical aspect 
of health insurance and its effect upon the economy 
of hospitals. Possibly I have spent too much time 
on the past, but without a clear picture of the past 
a proper evaluation of the present and future is more 
difficult. Let me, then,\come to the title of my address 
today: The significance of voluntary health insurance 
to the nation. 

The factors contributing to good health are 
known. They have been known for many years. To 
list the most important, they are: nutrition, relaxation, 
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housing, sanitation, nature of employment, recreation, 
and mental attitude. Put in simpler terms, health is 
related to what you eat, how much rest you get, what 
you live in, how clean you are, what you do for a 
living, what you do with leisure time, and what you 
think of life in general. 

A visitor from Mars might properly inquire why 
we have sickness when we are aware of the things 
which assure good health. We would think this ques- 
tion naive, because he has not taken into consideration 
what is known as “human nature.” We have had 
before us for almost 2,000 years the rules for con- 
ducting an ideal society, yet the Ten Commandments 
are more often broken than observed in our day-to- 
day life. We all know that high speed is a major 
cause of accidents, but speeders are arrested every 
day. The penalties of overindulgence are not secret, 
yet the sale of aspirin and bicarbonate of soda is not 
diminishing. 

The point I would make is that the sales efforts 
of Blue Cross Plans, of commercial insurance com- 
panies, and of other types of health insurance programs 
have focused the attention of millions of people in our 
land on their health. If you doubt that, pick up any 
issue of a popular magazine and note the number of 
articles related to health. The advertisements of the 
larger insurance companies deal with health problems 
more than any other subject. And the Blue Cross 
Commission has published for 7 years a quarterly 
magazine, Blue Print for Health, devoted solely to 
health education. Its circulation today is 320,000 
copies, making it the leader in the health magazine 
field. All of these efforts are bent toward the pre- 
ventive, rather than the curative. I need not tell this 
group what a historic day it will be in medicine when 
the balance shifts toward prevention rather than cure. 

Health insurance has another significance to the 
nation, and that is its removal of the economic barrier 
to early diagnosis and treatment. It is true that hos- 
pitals and physicians pledge themselves not to turn 
away any sick person for inability to pay, but the 
great majority of us have sufficient pride not to want 
to accept charity. It may be foolish pride in the 
circumstances, but it is there, nevertheless. But the 
millions who have prepaid the cost of sickness need 
not hesitate to consult their physicians, who need 
not be diverted from thorough exercise of profes- 
sional judgment by consideration of the patient’s 
economic status. That “early care means early cure”’ 
is borne out by the fact that Blue Cross patients’ 
average length of stay is almost 1 day less than the 
national average for all patients in general hospitals. 

Finally, the existence, growth, and operation of 
health insurance in this country has a significance 
far beyond its own field. It is proof that the spirit 
of free enterprise, of self-help, has not left the Ameri- 
can scene, despite 20 years of over-paternalistic gov- 
ernment which drained the initiative from large seg- 
ments of our population. 

The future of health insurance in this nation 
will be what its operators and the health professions 
make it. If it continues to serve well the needs of the 
people, its future growth is assured. If it becomes 
complacent, the public will demand satisfaction of its 
needs from Washington. It is the responsibility of 
all of us to assist in making this idea whose time has 
come more real in the days before us. 

To demonstrate that great ideas are often over- 
looked, I quote from a recent book by Dr. James T. 
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Fisher, one of the country’s foremost psychiatrists: excess verbiage—if you were to take the whole of the meat 
and none of the parsley, and if you were to have these 
If you were to take the sum total of all the authoritative nadulterated bits of pure scientific knowledge concisely ex- 
articles ever written by the most qualified of psychologists pressed by the most capable of living poets, you would have 
and psychiatrists on the subject of mental hygiene—if you an awkward and incomplete summation of the Sermon on 
were to combine them, and refine them, and cleave out the the Mount." 
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A Paper Electrophoretic Analysis of Blood in Calcinosis 


DONALD K. KELLY and JOSEPH W. SHUBE* 
Kansas City College of Osteopathy and Surgery 
Kansas City, Mo. 


INTRODUCTION 

A modification of a technic described by Durrum* 
has been developed for a filter paper electrophoretic 
study of the serum proteins in a case of calcinosis 
universalis. Since all other blood findings in cal- 
cinosis universalis are normal,? an_ electrophoretic 
analysis of this case was undertaken to study those 
protein fractions which bind calcium. The serum 


The serum was obtained by centrifugation; A 
starting line was drawn on the filter paper strip 3 cm. 
from the cathode end. It was then moistened with 
buffer and dried between paper toweling. Serum, .008 
cc., was put on the starting line. The filter paper con- 
taining the drop was put between two glass plates and 
a split rubber tube was applied to each side to provide 
, 1 cium. even pressure and to lessen evaporation. The differ- 
calcium consists of two parts, diffusible and non- ence in potential was maintained for 195 minutes. 
diffusible. Approximately 45 per cent of the total The strip was fixed and stained according to 
form, being bound Durrum,’ using .1 gm. bromphenol blue/100 cc. of 
ethyl alcohol saturated with HgCl, The stained 

MATERIALS AND METHODS 


S paper was cut into .5 cm. strips and each strip was 
The apparatus consisted of two electrode vessels eluted in 3 cc. of .01 N sodium hydroxide for 45 


each of which was 25X5.5X3.5 cm. and a source of minutes. The curve of per cent of elution plotted 
constant 273 volts D.C. The electrodes were uncored against time approaches 100 per cent elution in 25 
carbon rods, 23 cm. long. Four parallel strips of filter minutes. The elution fluid was read in a colorimeter 
paper were run simultaneously on this apparatus. The at 5,900 Angstrom units and the optical density plotted 
filter paper was Whatman #2, 4 X 20 cm. Veronal against distance of migration.° Curves were plotted 
buffer pH 8.6, ionic strength .1, was used. using serum pooled from 60 normal adult male stu- 
The volume of serum necessary for this electro- dents. A normal curve established in this manner was 
phoretic analysis was .008 cc. This volume was ob- . used for comparison with a curve of serum from a 
tained from a finger puncture and drawn into a 1 mm. patient with calcinosis universalis. 
diameter capillary tube whose ends were sealed with EXPERIMENTAL , ' 
paraffin. The normal curve (Fig. 1) obtained by this 
method was directly comparable with the normal 


tAn adaptor tube was used to prevent breakage in the centrifuge. 


*The authors are students at Kansas City College of Osteopathy 
and Surgery. This work was done during their Junior years. 
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Fig. 1. Electrophoretic curve of ‘pooled serum proteins obtained from 60 male students. Optical Density (2-log % Trans- 
mission) is plotted against Distance of Migration. Serum Volume = .008 cc. 
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Fig. 2. Electrophoretic curve of serum proteins obtained from an 11-year-old girl with calcinosis universalis. The curve 
shows a reduction in the albumin fraction. Optical Density is plotted against Distance of Migration. Serum Volume = .008 cc. 


curve obtained by the Tiselius apparatus and also with 
the normals of other filter paper methods.*»*"*? 

The normal curve shows the following fractions: 
albumin, alpha 1, alpha 2, beta, gamma globulins. 

The electrophoretic curve of calcinosis serum 
(Fig. 2) showed a marked reduction in the albumin 
fraction. The albumin in a child should represent a 
higher percentage of the total protein than that of 
an adult.?° 

That the albumin fraction is much lower in the 
calcinosis serum than in the normal serum is shown by 
a comparison of Figures 1 and 2. 


DISCUSSION 

The case of calcinosis universalis under considera- 
tion is that of a 11-year-old girl. 

Figure 3 shows the extent of subcutaneous calci- 
fication. The laboratory findings in this case show that 
the serum calcium, phosphorus, phosphatase, albumin- 
globulin ratio, and total protein were all within normal 
limits. 

The cause of calcinosis universalis is unknown. 
Blood calcium, phosphorus, bicarbonate, total base, 
chloride, protein, lipid, phosphatase, and hydrogen 
- concentration are all reported to be within normal 
imits.? 


Fig. 3. Roentgenogram of right and left lower leg of pa- 
tient with calcinosis universalis, showing extensive subcuta- 
neous calcified areas. 


It is possible that the salting-out technic gives a 
somewhat misleading albumin-globulin ratio. This 
ratio is not in agreement with the electrophoretic result 
since the salting-out curve indicates precipitation of 
part of the alpha 1 and alpha 2 globulin fractions with 
the albumin, thus giving a high ratio. Cold methanol 
precipitation of serum protein produces very close 
agreement with the albumin-globulin ratio determined 
electrophoretically. 


As stated above, the calcium in normal serum is in 
two forms, diffusible and nondiffusible. The non- 
diffusible calcium is bound to protein and amounts to 
4-5 mg. per cent. The diffusible calcium exists in two 
forms, ionized and un-ionized. The ionized part of the 
diffusible calcium is in the form of phosphate and 
carbonate complexes, and amounts to 4.75-6.25 mg. 
per cent. The un-ionized part of the diffusible cal- 
cium is in a citratelike complex and amounts to .25 
mg. per cent. ** 


It has been found that the nodules in calcinosis 
universalis consist of calcium phosphate and calcium 
carbonate. 


The bond of un-ionized calcium is very weak and 
no different from what might be expected from cal- 
cium held loosely by a colloid.’* 


Rawson and Suderman*™ claim that the albumin 
and globulin carry approximately equal amounts of 
calcium ion (.84 mg. Ca+-+/1 gram of protein). 
They state, however, that the calcium-carrying ca- 
pacity of the protein may vary considerably. This 
would obviously affect the equilibrium between the 
serum calcium and the calcium depots. 


If it is true that the albumin carries double the 
amount of calcium carried by globulin,‘ then a fall in 
albumin is very significant. If the surface area of the 
albumin is diminished, less calcium can be bound to 
this surface. Since the total blood calcium is normal 
it appears that the concentration of diffusible calcium 
must be increased. However, the latter calcium is in 
equilibrium wih the calcium deposited in the bone or 
subcutaneous tissues. The latter increase might well 
be a factor in the etiology of the calcium deposits in 
calcinosis universalis. 
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SUMMARY 

1. A technic is described for a filter paper elec- 
trophoretic study of serum proteins. The volume of 
serum necessary is small enough to be obtained by a 
finger puncture. 

2. A decrease in the albumin fraction was noted, 
and its possible relationship to the condition of calci- 
nosis universalis was discussed. 
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THE LICENSING OF BIO-ANALYTICAL LABORATORIES 


The provisions of the laws of the various states requiring 
state regulation or supervision of clinical or bio-analytical 
laboratories vary widely. In some states there appears to be 
no regulatory system while in others comprehensive laws 
similar to the types of laws which have been passed pertaining 
to the licensing of professions or occupations have been en- 
acted. However, the subject seems to be one which will receive 
in the future greater interest and attention from the state 
legislatures. 


A recent law enacted by the legislature of New Jersey 
(Laws of New Jersey, 1953, Ch. 420) is of the comprehensive 
type and its provisions, it is believed, will be of interest to all 
persons concerned with health care. After January 1, 1954, it 
will be unlawful for any person to conduct a bio-analytical 
laboratory in the State of New Jersey unless such person is 
the holder of a bio-analytical laboratory director’s license. 
The title of this law is the “Bio-Analytical Laboratory and 
Laboratory Director’s Act.” The administration of the law is 
delegated to the State Board of Medical Examiners and au- - 
thority is granted to the Board to promulgate necessary rules 
to implement the provisions of the law. Because of the enact- 
ment of this law the membership of the Board of Medical 
Examiners was increased by one member who this law pro- 
vides shall be “a licensed bio-analytical laboratory director, 
who may or may not be the holder of a degree of M.D.” In 
addition, the law provides for the appointment by the Governor 
of an advisory committee to meet at the call of the Board to 
consist of four licensed bio-analytical laboratory directors, only 
two of whom shall possess the degree of M.D., and who shall 
be appointed from a list to be submitted by the society or 
organization of which the persons nominated are members. 
This advisory committee is to be available to assist the Board 
in the administration of the law. : 


The act defines a “bio-analytical laboratory” as: 

. any place, establishment or institution organized and operated pri- 
marily for the performance of chemical, microscopic, serological, para- 
sitological, bacteriological or any other tests, by the practical application 
of one or more of the fundamental sciences, to material originating 
from the human body, for the purpose of obtaining scientific data 
which may be used as an aid to ascertain the state of health. The in- 
terpretation of cytologic and histologic criteria of disease is not con- 
sidered to be within the scope of this definition of a bio-analytical 
laboratory. 

A “bio-analytical laboratory director,” on the other hand, 
is defined as: 

. any person licensed and qualified to direct and supervise the tech- 
nical work in a bio-analytical laboratory as defined in this act. 

The law requires both the licensing of the laboratories and of 
persons who are directors of licensed laboratories. 

A person seeking a bio-analytical laboratory director's li- 
cense must apply to the Board of Medical Examiners. The 
provisions of the law relating to application are those usually) 
found in licensing laws and the fee set for taking the examina- 
tion of the board is $25.00. The subjects on the examination are 
not listed but it is provided that the scope of the examination 
shall be such as to determine the competence of the applicant 
to perform and supervise such tests as are performed by bio- 
analytical laboratories. It is provided that the examination 
shall be written in the English language but the board in its 
discretion “may use supplementary oral and practical examina- 
tions of the whole class or of individual applicants.” The 
Board may refuse to grant, may revoke, or may suspend a li- 
cense for stated causes, including an unusually detailed defini- 
tion of “unprofessional conduct.” Licensees are required to reg- 
ister annually with the Board and pay a fee not to exceed 
$10.00. Licensed laboratories must likewise register annually 
and pay a fee of $15.00. 

Any resident of the State of New Jersey who has con- 
ducted a full-time, established, properly equipped bio-analytical 
laboratory in the state for a period of not less than 2 years 
prior to the effective date of the law will upon application 
to the board be issued a license as a bio-analytical laboratory 
director without examination. Such application must be made 
within 3 months after the effective date of the act and likewise 
any resident of the state who on the effective date of the act 
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is conducting a full-time properly equipped bio-analytical lab- 
oratory in the state established less than 2 years prior to the 
effective date of the act, it is provided, shall be admitted to the 
examination for license as a bio-analytical laboratory director 
without further qualification. Special provisions also apply to 
residents of the state who have been or shail be honorably dis- 
charged from the Armed Forces of the United States on or 
before January 1, 1957. Except as thus provided, section 7 of 
the act provides that a person applying for licensure must 
possess the following educational and professional qualifica- 
tions : 


7. Any person possessing the educational and experience qualifica- 
tions hereinafter set forth may apply for examination for a license as 
a bio-analytical laboratory director. The following qualifications as to 
education and experience are established as prerequisites for appli- 
cation for examination for a bio-analytical laboratory director’s license: 

As to applications made prior to January first, one thousand nine 
hundred and fifty-seven: 

a. A bachelor’s degree, or a higher degree, plus not less than 
one year of experience, or 

b. A high school diploma and graduation from a school of 
medical technology approved by the board plus not less than five years 
of experience, or 

c. A high school diploma plus not less than ten years of ex- 
perience; 

As to applications made on and after January first, one thousand 
nine hundred and fifty-seven: 

a. A doctorate degree, plus not less than one year of experi- 
ence, or 

b. A master’s degree, plus not less than two years of experi- 
ence, or 

c. A bachelor’s degree, plus not less than three years of ex- 
perience. 

The above academic degrees shall be course-earned in the fields 
of chemistry, pharmacy or the biological sciences and awarded by an 
educational institution approved by the board. “Years of experience,” 
as used in this section, means years of general bio-analytical laboratory 
experience in a laboratory or laboratories acceptable to the board. 
Any member of the Board may inquire concerning the qualifi- 
cations of any applicant and may take testimony under oath of 
anyone in regard thereto. 


Section 18 of the law requires that each bio-analytical 


laboratory shall be under the direction and constant supervi- 
sion of either a person licensed to practice medicine and sur- 
gery in the State of New Jersey or a licensed bio-analytical 
laboratory director. Section 19 specifically enumerates the 
different persons or groups for whom a licensed bio-analytical 
laboratory may perform services. This section provides as 
follows : 


Requests for examinations of material from the human body shall 
be honored by a bio-analytical laboratory only if such requests are 
made by or on behalf of, or originate from a licensed physician, 
dentist, osteopath, chiropodist or other person licensed by the board, 
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or are made by the State Department of Health, an authorized public 
health officer or local board of health, and the reports of the scientific 
data obtained shall be submitted in writing, signed by a licensed lab- 
oratory director, addressed to a licensed physician, dentist, osteopath, 
chiropodist or other person licensed by the board, or to an authorized 
public health officer or local board of health. 

All licenses issued to doctors of osteopathy in the State of 
New Jersey at the present time by the Board of Medical Ex- 
aminers are licenses to practice medicine and surgery. The 
great majority of the doctors of osteopathy in the state possess 
this type of license. Some doctors of osteopathy, however, who 
were licensed in the past possess a license issued by the Board 
of Medical Examiners to practice osteopathy. This latter 
type of license is no longer issued by the Board of Medical 
Examiners. Clearly, however, whether possessing a_ license 
to practice medicine and surgery or one to practice osteopathy 
doctors of osteopathy in the State of New Jersey possess the 
unquestioned right to request the examination of material from 
the human body by a licensed bio-analytical laboratory and 
receive the reports of the scientific data obtained from such 
examinations. 

Like most licensing laws this act also contains an exemp- 
tion section. The exemption section of the bio-analytical lab- 
oratory and laboratory director’s act is Section 20 and this 
section provides as follows: 

The provisions of this act shall not effect: 

a. Physicians or members of other professions who, in their 
private practices perform bio-analytical leboratory tests in their own 
offices or laboratories for their own patients pursuant to licenses re- 
spectively granted to them according to law. 

b. Nonprofit research institutions. 

c. Bio-analytical laboratories of hospitals, licensed by the 
New Jersey Department of Institutions and Agencies, where the work 
is confined to regularly admitted patients or registered clinic patients 
of the hospital. 

d. Bio-analytical laboratories operated by the United States 

Government, the State Department of Health, or any county or mu- 
nicipality of the State. 
Specifically subsection (a) of this section makes certain that 
physicians or members of other professions who in their private 
practices perform bio-analytical laboratory tests in their own 
offices or laboratories will not be restricted or prohibited from 
conducting such tests because of the enactment of this law 
requiring a license for bio-analytical laboratories and of per- 
sons who conduct such laboratories. Violation of this law by 
any person subjects such persons to a penalty of not less 
than one hundred dollars nor more than five hundred dollars 
for each offense which penalties shall be sued for and 
recovered in the name of the Board in a summary manner pur- 
suant to the “penalty enforcement law” of the state and the 
Rules of the Supreme Court. 


Current Medical Literature 


UTERINE INERTIA 

Early diagnosis of uterine inertia as a preliminary to 
successful treatment is discussed by L. Clark Hepp, M.D., 
in the Journal of the American Medical Association, July 
4, 1953. 

Application of sound knowledge has replaced “watchful 
Waiting” in obstetrics, largely because of the recognition that 
“normal” labor can result in great harm to mother and infant. 

Uterine inertia is sluggishness of the uterine contractions 
during labor. Primary inertia occurs when the uterine con- 
tractions are not vigorous enough or coordinated to bring 
about continuous dilatation of the cervix. When infrequent 
and ineffective uterine contractions occur as a result of 
exhaustion following contractions of normal vigor, secondary 
uterine inertia is present. Secondary inertia is diagnosed 
when cervical dilatation has not occurred in 8 hours. Most 
obstetricians should be able to recognize the condition within 
4 to 8 hours, at which time treatment can be begun without 
too great an effect on the infant. 


The causes of uterine inertia are malpositions of | the 
infant so that the head or breech does not press firmly or 
evenly against the cervix or lower uterine segment, over- 
distention of the uterus due to multiple pregnancy or hy- 
dramnios, atypical development of the uterine musculature 
such as bicornate uterus and variations and anomalies of the 
musculature, emotional disturbances, debilitating conditions, 
tumors in the uterine wall, and hereditary predisposition. 

One treatment that has been recently advanced is early 
rupture of the membranes. In the past difficult or dry labor 
was believed to result from early rupture of the amniotic 
sac, but it is now believed that labor is considerably shortened 
by this procedure. 

Other nonsurgical treatment of uterine inertia includes 
oxytocin in 1 or 2 minim doses intravenously every 30 min- 
utes. Estrogens and estradiol have been administered after 
the twenty-ninth week to increase muscle tone, but this 
procedure requires further study. An overdistended bladder 
or full rectum may impede the progress of labor; a cleansing 
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enema on admission and catheterization during prolonged 
labor are helpful. Dihydroergotamine, 0.5 cc. intramuscularly 
or intravenously, is administered for spastic cervix or spasm 
of the lower uterine segment. Being an extremely potent 
drug, it should be used cautiously and only in selected cases. 
Constrittion or contraction ring can be treated with magnesium 
sulfate, 10 cc. of a 20 or 25 per cent solution, or magnesium 
gluconate, 10 cc. of a 20 per cent solution. Intramuscular 
epinephrine, 10 minims, and dihydroergotamine, 0.5 cc. intra- 
venously or intramuscularly, may be of value. Willett scalp 
traction forceps have been used, but poor fetal results have 
not encouraged their use. The hydrostatic bag has limited 
use in cases in which the conditions justify the risks which 
accompany its introduction. 

If the cervix is fully dilated before inertia occurs, version 
and extraction should be performed if the head is above the 
ischial spines and forceps extraction if the head is below the 
ischial spines. 

Cesarean section seems to be indicated in prolonged 
inertia or when one or a combination of the above-mentioned 
conditions is the cause of inertia. Cesarean section should not 
be used as a last resort; it should be used after other methods 
of treatment of inertia have had a reasonable trial. 


IDIOPATHIC ULCERATIVE COLITIS 


Giant Ulceration Following Corticotropin (ACTH) and 
Cortisone Therapy 


Treatment with corticotropin (ACTH) or cortisone in 
fifteen cases of severe or fulminating idiopathic ulcerative 
colitis is described by E. C. Texter, Jr., M.D., and his co- 
workers in Archives of Internal Medicine, June, 1953. 

Improvement occurred and was sustained in 8 of the 15 
patients, 7 had temporary improvement or became worse. 
Thirteen of the 14 patients who received intravenous cortico- 
tropin showed dramatic clinical improvement within 24 to 48 
hours. Of 12 patients with sigmoid involvement 11 showed 
improvement in the sigmoidoscopic picture. Following intra- 
venous corticotropin 4 patients developed large, coalescent, 
punched-out ulcers. This also occurred in a patient who had 
received cortisone and intramuscular corticotropin. 

Roentgen examination of the colon showed a slightly 
improved appearance in 4 patients, moderately improved in 
3, and markedly improved in 1. The appearance was not 
changed in 5 and was worse in 2. 


Colectomy was subsequently performed on 4 patients 
and ileostomy was performed on 1. In the former, large 
atypical undermined ulcers were present throughout the colon 
and rectum. Other pathologic changes in the colons of these 
patients subjected to colectomy were also unusual. 


It is believed that, because of the clinical remission 
induced by corticotropin, ileostomy and colectomy need not 
be performed when ulcerative colitis is in the acute stage 
when the mortality is high. It seems, however, that the use 
of corticotropin is not without danger. 


A BEDSIDE MANOMETRIC TEST TO LOCALIZE BALLOON 
OF A MILLER-ABBOTT TUBE IN INTESTINAL 
OBSTRUCTION 

A simple, objective test to determine when the balloon 
has passed the pylorus when decompression of the intestinal 
tract is performed with the Miller-Abbott tube is described 
by L. C. Bartlett, M.D., in Surgery, Gynecology and Obstet- 
rics, July, 1953. 

The chief problem in decompression of the intestinal 
tract is getting the tube past the pylorus. The test which 
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the author uses is based on the fact that the inflated balloon 
expands more freely in the stomach than in the duodenum. 
The balloon, if inflated to a given diameter, expands freely 
lying in the stomach. However, if the balloon is lying in 
the duodenum and the same amount of air is injected into 
it, the duodenum will restrict the expansion of the balloon 
and the pressure in the balloon will rise. In the series of 
patients described, it was found that the balloon inflated 
to a diameter of 2 inches in the duodenum had a pressure 
at least twice as great as when lying in the stomach. By 
inflating the balloon to 2 inches and using a mercury sphyg- 
momanometer to measure the pressure, the duodenal pressures 
were consistently double the gastric pressures. 

The amount of air needed to inflate the balloon to a 
2-inch diameter is determined before the tube is inserted. 
After the tube is inserted into the stomach 2 cc. of mercury 
are injected into the balloon. The balloon is then inflated 
to a diameter of 2 inches and the pressure recorded by the 
sphygmomanometer. Next the balloon is deflated and an 
attempt made to pass it through the pylorus. To determine 
whether it has gone through, the balloon is again inflated to 
a diameter of 2 inches and the pressure is measured. If the 
pressure is double the gastric pressure the balloon has passed 
the pyloric sphincter; if it is less than twice the gastric 
pressure, it has not passed the sphincter. 

The author describes in detail the step-by-step procedure 
for passing the tube and suggests that if the balloon cannot 
be successfully passed with the patient in one position, others 
be tried. The use of this technic in 56 cases is described. 


INSULIN REACTIONS 


Manifestations and Need for Recognition of Long-Acting 
Insulin Reactions 

Recognition of the presence of undetected insulin reactions 
in many diabetic patients is a subject well elaborated by 
Robert K. Maddock, M.D., and Leo P. Krall, M.D., in 
Archives of Internal Medicine, June, 1953. 

Insulin reactions are classified as adrenalin-like and 
central nervous system-type, and their mechanisms are dis- 
cussed. Two diagrams are presented which aid in under- 
standing the reaction mechanism. 

The type of reaction brought on by fast-acting insulin 
is known as an adrenalin-like reaction. A rapid fall in blood 
sugar in some way results in an increased secretion of 
epinephrine from the adrenal medulla. The symptoms are 
those usually associated with hypoglycemia—tremor, hunger, 
palpitation, and sweating—and the reaction is easy to detect. 

The type of reaction brought on by slow-acting insulin 
has been termed the “central nervous system-type reaction.” 
The fall in blood sugar is slow. Some of the symptoms are 
headache, minor personality disturbances, difficulty in speech 
and vision, automatic behavior, hemiplegia, convulsions, and 
coma. Even though the degree of hypoglycemia may be 
extreme, these symptoms may occur without any of the 
accepted hypoglycemic symptoms. Because of the impaired 
judgment which frequently occurs in this type of reaction 


. and the possibility of serious central nervous system damage 


if the hypoglycemia is uncorrected, this type is extremely 
dangerous. 

Case histories of eight patients with various types of 
central nervous system-type insulin reactions are presented. 
From these histories the ease with which the central nervous 
system-type reaction can be overlooked is evident. 

Occasionally a mixed reaction occurs although one type 
usually predominates. 

Thorough instruction of the patient is necessary, an: 
his associates should understand the probable cause of unusual 
behavior on his part and the remedial value of glucose. The 
importance of detecting early changes is stressed, because 
even then the patient may be in the beginning stage of 
hypoglycemia. 
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ATTITUDES TOWARD SPECIFIC THERAPIES 


The manner in which attitudes of physician and patient 
may affect the rational use of specific therapies, particularly 
penicillin administration in treatment of the common cold, is 
explained by Gerald G. Jampolsky, M.D., in California Medi- 
cine, July, 1953. 

In the presence of numerous advertisements of the many 
new drugs on the market these attitudes are easily formed. 
False expectations are built up as a result of them. It seems 
quite plausible that antibiotics as well as other drugs are 
frequently given without valid indications. 

Among the reasons for condemning indiscriminate use 
of penicillin are the following: The common cold should be 
treated symptomatically, and therefore there is no rationale 
for antibiotic therapy. New bacterial infections may occur 
spontaneously during penicillin therapy. Penicillin-resistant 
strains of bacteria may be produced which may later cause 
a serious disease. Allergy to penicillin may develop which 
will prevent its use at a later time. 

In an attempt to discover the extent of penicillin admin- 
istration, four groups of people—l00 in each group—were 
questioned. The first group consisted of mames chosen at 
random from a telephone directory; the second of physicians 
whose names were chosen at random from the telephone 
directory; the third of consecutive new outpatients of Stan- 
ford University Hospital; and the fourth of patients in the 
Stanford University Hospital Pediatric Outpatient Clinic. 
The individuals were asked if they had ever taken penicillin; 
if they had ever taken penicillin for a common cold; and if 
they had ever had a rash after administration of penicillin. 
Over half of the people in the survey had received penicillin. 
Nearly 20 per cent had received it for the common cold. 
Thirty-nine developed a rash following penicillin therapy. 

False expectations appear to be the main factor in 
penicillin therapy for the common cold.. In some cases the 
patient expects penicillin and the physician administers it. 
The patient wants something specific done and the physician 
feels something specific should be done. The physician should 
be aware of these factors and be prepared to deal with them. 
In all probability these factors are present with other specific 
therapies as well. 


CORTICOTROPIN AND CORTISONE IN INTRACTABLE 
ANOGENITAL PRURITUS 


Treatment of refractory anal pruritus and its dramatic 
response in some cases to corticotropin, cortisone, and hydro- 
cortisone are discussed by Robert Turell, M.D., in the Journal 
of the American Medical Association, June 27, 1953. 


The patients treated were divided into five groups. Group 
1 contained three patients who had acute exacerbations of 
chronic, refractory anogenital pruritus. All had moist licheni- 
fication of the anoperineovulval skin associated with consider- 
able swelling and recent scratch marks. One patient was given 
40 units of corticotropin gel for the first 24 hours; the others 
received 40 units every 12 hours for the first day and 40 
units daily for 7 to 12 days following. In less than 12 hours 
relief was evident, and itching had stopped within 36 hours. 
The skin lesion began to dry up within 36 to 48 hours and 
most superficial fissures and excoriations seemed healed in 
4 to 6 days. 

Group 2 consisted of seven patients with chronic intracta- 
ble anal pruritus of from 5 to 20 years’ duration. All had 
associated moist lichenification, and in all the pruritus had been 
refractory to all accepted forms of treatment except radical 
treatment. Three patients were given 40 units of corticotropin 
gel every day, and the remainder were given larger amounts. 
These patients responded in much the same way as those in 
group 1. Cortisone orally in daily doses of 100 to 200 mg. in 
these patients, as in one patient in the first group, appeared 
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less effective than corticotropin gel. One patient remained free 
of pruritus for 4 months after therapy, while mild recurrence 
was noted in the remainder in slightly more than 2 weeks. In 
two patients with dry, shiny, tense, thickened perianal skin, the 
response was considerably slower than in patients with moist 
skin. Two patients who a month previously had responded 
to corticotropin gel were treated by injecting 2 to 5 cc. of 
hydrocortisone under the perianal skin. In both the recurrent 
pruritus disappeared, and the patient was free of pruritus for 
2 to 7 days. 

In group 3 were patients having severe pruritus associated 
with proctologic lesions, such as redundant skin, large prolaps- 
ing internal and external hemorrhoids, and anal fistula and 
fissures. These patients were treated alternately with cortico- 
tropin and cortisone for 7 to 10 days. Treatment was ineffective 
in some cases and moderate relief was obtained in others. 

Patients with refractory pruritus without cutaneous in- 
volvement made up group 4. All seemed to be neurotic. These 
patients failed to respond to corticotropin gel or cortisone. 

Group 5 consisted of anal pruritus secondary to ulcerative 
colitis or antibiotic therapy. In the patient with anal pruritus 
secondary to or associated with moderately severe ulcerative 
colitis, the response to corticotropin therapy was in direct 
proportion to the improvement of the ulcerative colonic process. 
The anal pruritus secondary to antibiotic therapy was con- 
siderably relieved by corticotropin or cortisone. 

In conclusion the author points out that antipruritic therapy 
of any type cannot be expected to cure unless associated procto- 
logic lesions are removed. 


RELATION OF PHYSIOLOGIC AGING TO 
PHYSICAL MEDICINE 


That senescence and its effects should be taken into con- 
sideration by the physician using physical therapy is brouglit 
out by Malford W. Thewlis, M.D., in the Journal of the 
American Geriatrics Society, October, 1953. Tissues become 
dry, lose elasticity, and degenerate; there is a lessening of the 
vibratory sense, especially involving the deep reflexes; super- 
ficial nerves are less sensitive; sometimes knee reflexes are 
diminished. Great care should be taken with tissues of the 
aged since they injure easily, and recuperation is likely to be 
unsatisfactory. 

Rough handling of elderly patients should be avoided; 
gentleness should be used at all times. An uncomfortable 
position of the patient or having to travel too far to obtain 
treatment acts as a deterrent to effective treatment. 

Ultrasonic therapy, because of its anti-inflammatory effect 
and the generation of heat in tissues, has been found by the 
author to be especially effective for osteoarthritis of the knees, 
hips, and spine in the elderly. It is also used in bursitis and 
fibrositis. The patient receives twelve to fourteen treatments 
(1.5 watts for 5 minutes) at intervals of 3 or 4 days and re- 
turns in 6 months for two treatments consisting of a mainte- 
nance dose. If there is no response to treatment, the dose 
should be reduced to 1 watt. This, in the opinion of the author, 
applies to any type of treatment. Ultrasonic therapy should 
be discontinued when the patient complains of pain in the bone. 
Its danger lies in giving massive doses over a prolonged 
period. The same danger is present with other forms of 
physical therapy. 

The emotional problem is always present in old age, and 
personal therapy (giving a maximum of attention to the aged 
person’s welfare—asking how he feels, what he has been 
eating, if he has any difficult personal problems, and the like) 
makes elderly persons (as well as younger ones) feel impor- 
tant. A physician willing to sit down and talk with his patient 
is not overlooking the psychosomatic aspects of most diseases 
of the elderly. Psychotherapy intensifies the value of physical 
therapy or any other form of therapy. 
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Heat therapy should be used with caution in the aged 
since the vibratory sense is lessened, and many old folks are 
unable to feel excess heat. Diathermy is especially dangerous 
because it is difficult to know if the dose is excessive unless 
the patient says so. Diathermy for 20 minutes is usually 
ample. Too vigorous massage may also be harmful or painful. 
Tickling massage for 2 or 3 minutes is sufficient in many 
instances. Underwater massage increases the efficacy of 
treatment. 

Tissue-release treatment of related zones, using the Ger- 
man technic of Leube and Dicke, has proved of value in 
many cases. Their technic is based on the fact that skin 


changes occur in reflex relationships in body parts distant 
from the site of the findings in many subacute and chronic 
diseases. A few minutes of gentle painless massage are given 
the patient, using only the tips of two fingers; the patient 
does not become fatigued from this massage as he does from 
deep massage. 


HYPERTENSION: RECENT TRENDS IN TREATMENT 


Relief of hypertension for long periods of time by 
Rauwolfia, hydralazine, and Veratrum singly or in combina- 
tions is described by Robert W. Wilkins, M.D., in the 
September, 1953, Medical Clinics of North America. 

Rauwolfia is a mild, extreme slow-acting, relaxing 
sedative-like drug which is moderately hypotensive, slowing 
the pulse rate, and alone is most effective in neurotic hyper- 
tensive patients with tachycardia. It causes nasal stuffiness, 
weight gain, some increase in bowel frequency, and, in too 
great dosage or after several weeks, it may cause nightmares 
and possibly “depressed anxiety” or “jitteriness.” The value 
of Rauwolfia lies in its relief of symptoms, in the miidness 
of its side effects, and in its slow action. Rauwolfia is admin- 
istered in dosages of 100 to 125 mg. of crude root or equiva- 
lent one to three times daily. 

Hydralazine is an adrenergic blocking agent which acts 
centrally and lowers blood pressure by peripheral vasodilata- 
tion. It may cause severe headaches, palpitation, nasal con- 
gestion, dependent edema, and angina (in patients with 
arteriosclerotic heart disease). Side effects are minimized 
with gradually increasing doses, starting at 10 mg. four times 
a day and slowly increasing to 50 mg. If necessary the 
dosage can be increased up to 200 mg. four times a day. 
Hydralazine in combination with Rauwolfia is more effective 
than hydralazine alone, particularly if Rauwolfia has been 
administered alone for some time. 

Derivatives of Veratrum are powerful central reflex 
vasodilators but when the dosage reaches the hypotensive 
range cause nausea and vomiting. They have a pulse-slowing 
action and are effective with hydralazine and/or Rauwolfia. 
In combination, 1 to 3 mg. of Veriloid are administered 
four times daily. 

In ordinary essential hypertension in ambulatory patients 
the author’s treatment plan consists of administering Rau- 
wolfia 100 mg. two to three times a day. After 1 to 4 weeks 
the dose is reduced slightly if the patient becomes too sleepy 
or depressed. Daily administration of 400 mg. of crude root 
is the maximum dosage. 

If this treatment is ineffective or the case more severe, 
hydralazine may be added to Rauwolfia, 10 to 12.5 


mg. 


CURRENT MEDICAL LITERATURE 


Journal A.O.A. 
January, 1954 


four times daily (at meals and before retiring). The dose 
is increased gradually to 25 mg. four times daily. It can be 
increased to 50 mg. The dose is reduced by the patient if 
headache and palpitation are distressing. After 1 to 4 weeks, 
depending on results, hydralazine may be increased gradually 
to 100 mg. four times a day. Dosages of more than 600 mg. 
of hydralazine are probably unwarranted. 

If the pulse rate is greater than 90, Veratrum may be 
added to Rauwolfia. The author prescribes Veriloid, 2 mg. 
four times daily. The patient may reduce the dosage slightly 
if nausea occurs. 

All three drugs may be administered in certain cases 
if no combination of two is effective. In these cases the 
usual dosage is Rauwolfia, 100 mg. at breakfast and on 
retiring; hydralazine, 50 mg. (after gradual increases) after 
meals and at bedtime; and Veratrum (Veriloid) 3 mg. at 
breakfast and bedtime and 2 mg. at lunch and supper. 

The author believes these drugs can be the safest, simplest, 
productive of fewest symptoms, and longest lasting in action 
of all drugs tried. Several illustrative case histories are 
presented. 


PRECAUTIONS IN 
PROC 


PEDIATRIC 
EDURES 


IMMUNIZATION 


The problem of needless deaths from pertussis, even 
with simultaneous immunization against diphtheria, tetanus, 
and pertussis, and a suggested solution for the problem are 
discussed by Louis W. Sauer, M.D., Ph.D., in The Journal 
of the American Medical Association, Aug. 1, 1953. 

Mass immunizations at well baby clinics, primary schools, 
and mobile units are the answer to needless deaths from per- 
tussis in infants and children from low income families and 
orphanages. Precautions dealing with difficulties met with 
in immunization procedures are described. 

For earlier immunization, because so many cases of 
pertussis occur in very young babies, three monthly doses of 
slow-absorbing (alum-containing) DTP are given, starting 
at 9 months of age, followed by a recall dose 1 year after 
the series is completed. An alternative procedure is to start 
at 3 months, administer four monthly doses, and follow with 
a booster dose 3 years later. An extra recall dose of DTP 
or the specific antigen is given in case of exposure to diph- 
theria or pertussis or wounding. 

Primary immunization or recall injections for children 
over 6 months of age should be deferred during poliomyelitis 
outbreaks. Cases of poliomyelitis have been reported occurring 
in children who received injections for some other disease. 
There are at present several suspected etiologic theories, but 
more studies must be made to ascertairi the causative factor. 
If an outbreak of any other disease should occur simul- 
taneously with a poliomyelitis epidemic, the immunization 
procedure would no longer be considered elective. 

Whether immunization is performed in the office, home, 
or at a mass clinic, the preferred method of sterilization 
of needles and syringes is in a hot air oven which has been 
maintained at a temperature of 160 C (320 F) for 1 hour. 

One or more factors may enter into failure to confer 
immunity: impotent vaccine, inadequate total basic dosage, 
improper spacing of doses, delaying or failing to administer 
booster doses, poor technic, exposure before immunity was 
obtained, or wrong diagnosis. 
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